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I. INTRODUCTION 
A. Objectives 
The time -serie s analysis of Mexico's agricultural pro-
duction by regions and by products was one of the purposes 
of the research program conducted by the Oficina de Estudios 
, 1 
sobre Proyecciones Agricolas del Banco de Mexico, S .A. In 
or der to serve as an additional reference for projections 
of Mexico's agricultural sector, I felt this analysis 
should be integrated with a nation-wide analysis and I also 
felt it desirable to make a short-run research study, working 
with available statistics . 
With these aims in mind, I propose to make an applica-
tion of the Shift-Share Method to the value of agricultural 
production in Mexico in 1940, 1950, 196~ and 1963. The pro-
posed method is precisely a tool permitting the analysis of 
any data ma~ices in a given time interval with regard to 
che whole and to regional components and produc ts. 
The study of the pattern of these elements within 
nat ional figures offe rs the basic information necessary to 
determine the contribution that each element has made in 
the recorded changes of the value of agricultural production. 
This last aspect figured highly in the re search program con-
1The author is a research economist at Oficina de 
Estudios Sobre Proyecciones Agricolas, Banco de Mexico, 
S.A. 
2 
ducted by the Oficina, since it was felt that a more detail ed 
analysis would contribute to a fairer evaluation of the 
functioning of Mexico's agr icultural sector as a whole .
1 
It was my hypothesis that the aggregate analysis and 
projection of the agricultural sector would be incomplete 
i f the locational characteristics and the composition of 
production were ignored. Moreover, a fair analysis of the 
sector as a whole should contemplate several time intervals. 
The convenience of more detailed studies composed of 
the above components and several time intervals is supported 
by the available growth indices of the agricultural quantum, 
as well as prices received by farmers . In fact, if we con-
sider the growth of the agricultural quantum in different 
time periods, we observe that the annual geometric rate of 
growth was 5 .8 percent in 1940-1950; 4.9 percent in 1950-60; 
and 6 . 3 percent in 1960-63 . On the other hand, prices 
received by farmers grew at an annual geometric rate of 
14 . 1 percent in the first decade; 5.7 percent in 1950-60 
and 4 . 7 percent in 1960-63 .2 
1The generalization of the Shift-Share Method that will 
be presented in Chapter II is also useful t o examine the 
heavily debated question of the growth con t ribution of each 
of the tenure classes in Mexico. 
2Rates of growth calculated with fue indices made by 
Oficina de Proyecciones Agricolas del Banco de Mexico, 
S . A. 
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I n the same way, available figures show that the growth 
of the agricultural quantum and of prices paid to farmers 
are different when different groups of products are con-
sidered . In 1940- 50, the quantum of textile fibers and 
that of oilseeds increased at an annual geometric rate higher 
than 11 . 00 percent, while food products grew only 4.75 per-
cent. The order of these differences is also registered in 
other products and is maintained in 1950-60 and 1960- 63 . 
Identical situations are found when we observe the 
growth of prices paid to farmers. For example, the prices 
received by the producers of long-cycle fruits experimented 
an annual geometric increment of 8.3 percent, while those 
received by the producers of textile fibers grew only at 2 . 1 
percent in 1950-60. These isolated data point out the lack 
of uniformity in the pattern of quantum and prices received 
by farmers, when studied by groups of products . This is 
corroborated by the analysis of patterns of other groups, 
representatives of the overall agricultural sector and in 
different time lapses . 
The findings shown in this report, based on available 
figures of agricul tural production value, ratify the heter-
ogeneity of agricultural growth analyzed by g roups of products 
in 1940-50, 1950-60 and 1960- 63. 1 
1seventy-seven products were included aggregated in ten 
groups and two subgroups . Triennial averages were used for 
1940, 1950 and 1960, and the average of 1962-63 for 1963. 
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Furthermore, I have found this absence of homogeneity in 
studying the growth pattern in its spatial location, taking 
into consideration the agricultural growth of the 32 
ent ities in the country. For example (and making reference 
to some of my findings in Chapters III and IV), the state-
ment affirming that Mexican agricultural growth has been 
satisfactory deserves further qualification. Actually, the 
poorest states of the country and those with a higher 
economically active population in the agriculture and live-
stock sector did not benefit in relative terms from agri-
cultural growth in 1940-50. 1 
Other research also suggests the need of this type of 
study. One of the conclusions of a paper recently published 
was "The interregional differences in Mexico seem to be 
greater, in relative terms, than those observed in countries 
with a higher level of economic development--a hypothesis 
that is in harmony with the assertions of several authors 
and with different empirical studies" (Stern 14, p . 106). 
Public concern about interregional disparities has been 
expressed in the most recent public programs . Doctor Emilio 
1Two authors who have dealt with this evaluation with -
out considering the locational characteristics are: S. 
Eckstein. El marco macroeconomico qel probelma agrario 
mexicano . Docurnento preliminar. Mexico, D. F., Centro de 
Investigaciones Agrarias -CIDA . 1968; and E . Flores . Como 
funciona el sector agricola mexicano . Comercio Exterior . 
17 : 701- 705. 1967. 
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Martinez Manautou, Secretary of the Presidency, declared 
that the programming of the public sector will observe 
regional balanced growth as one of its goals, allowing each 
region in the count ry to share in the economic and social 
benefits achieved by economic growth (10, p . 8). 
Therefore, regional analysis of agricultural growth was 
required to fulfill a part of the short - run research program 
of the Bank due to the characteristics of Mexico's agricul -
tura l sector, the conclusions of other scholars, and the 
interest of the Mexican government . 
Given the traits ment ioned above, the conception of 
Mexico's agricultural growth and of the policies needed to 
orient it is substantially enriched when the chronological 
analysis of national averages is complemented by that of 
groups of products and different zones or regions in the 
country. 
This is especially true if the information on these 
components can be employed for description and analysis, 
taking advantage of the greater detail offered but without 
missing the characteristics of t he national aggregate. 
The analysis described above is precisely the one I 
have tried to make in this thesis . In effect, the applica-
tion of the Shift - Share Method to the study Mexico's agri-
culture production in 1940- 50, 1950- 60 and 1960-63 has 
allowed me to examine agricultural growth by federal 
6 
entities and by groups of products keeping in mind the place 
occupied on a national scale. This has been possible through 
the simultaneous and interrelated consideration of four 
levels of analysis: a) a time-series analysis of the value 
of agricultural production growth; b) an analysis of the 
value of aggregate agricultural production growth; c) an 
analysis of agricultural production growth by groups of 
products; and d) an analysis of agricultural production 
growth by groups of products and federal entities. 
So that the findings may take on greater relevance for 
decision -making, I have grouped the findings so as to re -
late them to the economic development level of the states , 
the amount of net internal population migration and the 
amount of economically active population in the agricultural 
and livestock sector . Obviously, the assumption behind these 
groupings is that these variables were relevant in the design 
of economic policy. The first variable was assumed to 
represent the economic welfare of each state, the second 
the pressure of human resources on the complementary factors 
of production within each state and the third, the social 
importance of each state. To make a systematic analysis of 
each of the computed components and of the aggregation of 
the findings, I have made some definitions, which will be 
presented in Chapter II . 
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B. Requirements for a Complete Analysis of the Contribution 
of Each Region and of the Efficiency in Resource Use 
One of t he main interest of the policy-makers is in 
the growth of the volume of production and in the distri-
bution of resources among alternative uses (Chenery and 
Goldberger 3) . 
Economic theory suggests a general model to deal with 
these questions, and the analysis and evaluation of the 
changes and of the efficiency in resource use is but a 
special case of that general model . 
First of all, according to economic theory, the evalu-
ation from the point of view of the poltcy-maker or society 
requires the knowledge of the relevant welfare or preference 
function. This function should incorporate the goals or 
targets which are pursued in the argument. Once these goals 
are quantitatively specified, it is necessary to know the 
restrictions, what the production functions are and the 
amount of available resources. In a more general way, the 
restric tions can be furnished by a macroeconometric model 
dealing with the technical, behavioral, institutional, 
definitional and equilibrium equations which represent the 
ec onomy (Theil et al. 15, pp . 75-88 and 224-303) . 
In this wider context, it is still possible to talk of 
efficiency, since this can be defined as the point at which 
8 
controlled variables1 are employed to such an extent and 
combination that the relevant objective is maximized .
2 
Having defined efficiency and the way it can be dealt 
with, it is important to add that if we are to make 
scientific suggestion on the courses of action opened to 
the policy- maker, then it is necessary to satisfy the follow-
ing conditions : a) to consider a complete set of instrument 
variables or controlled variables from the policy-maker's 
viewpoint (controlled policy means); b) to state the rela-
tionships between the goals or targets and available instru -
ment variables; and c) to state the welfare significance of 
each instrument variable and of each goal . The first con-
dition is a question of comple te enumeration of the instru-
ment variables. The second one is fulfilled if the macro -
econometric model specifies completely the relationships 
between goals or targets and instrument variables . Finally, 
the third means that we also need to have instrument vari -
ables in the argument of the welfare or preference function. 
1 In connection with the economic policy, Tinbergen (16, 
p . 53) uses this concept to define the data controlled by 
the policy-maker. I am using it from the viewpoint of 
economic analysis. In a perfect competitive market, the 
consumer has under its control the quantities consumed; the 
producer controls the amount of factors of production and 
the quantity produced . (I assume quantitative variables) . 
2 
This definition is in agreement with that proposed 
by E . 0. Heady (8, p. 98) . 
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If we satisfy the latter, it is also possible to maximize 
efficiency with respect to the use of instrument variables . 
C. A Compromise between Theoretical Requirements 
and Feasible Requirements: a Feasible Method 
Since the study of efficiency from society's viewpoint 
begins to be estimated and made relevant for the policy-
maker in countries with higher technical resources and infor-
mation (Chenery and Goldberger 3, pp . 92, 123), it was clear 
from the beginning that a rigorous analysis and evaluation 
of Mexico's agricultural growth was not possible. 
First, reliable data were not available to estimate the 
information needed . For example, it was not possible to 
estimate the regional time-series production functions . If 
the amount of available resources and the product and factors 
of production prices were available, it would be possible at 
least to state the maximization of the value of production 
minus its total cost as the objective to be maximized. This, 
of course, would be using production functions and available 
resources as restrictions . A more complete treatment would 
require the incorporation of instrument variables a s endoge-
nous variables in the model. In this way, it would be 
possible to suggest scientifically the required changes 
for economic policy . 
Since I did not have enough data nor enough time to do 
what theory considers to be adequate, I applied the Shift -
10 
Share Method as a feasible alternative. This would show 
the contribution to the change in the value of agricultural 
production in Mexico made by each state and each group of 
products. I have attempted to make an analysis of the 
findings from different points of view, all of them addressed 
to the policy maker with the idea of finding a more relevant 
presentation. It is obvious, however, that I do not pretend 
to have obtained findings which are useful for the design 
of economic policy without some qualifications. 
First, the deficient quality of the statistical data 
is well- known. Secondly, I have made the analysis at current 
prices and this diminishes the reliability of the computed 
indicators of regional advantages in terms of access to 
products and factors markets . 1 Thirdly, an attempt was 
made to collect indicators of regional technological develop-
ment (using the increments of total capital, irrigated land 
and number of tractors, according to censuses) to test some 
of the conclusions derived from the analysis . Unfortunately, 
the data seemed not to warrant a statistical analysis of 
these indices related to the indicators of regional advantages 
computed through the Shift-Share Method . Had the data been 
reliable, I would have been able to make a test of some of 
my conclusions . Fourthly, in consequence the conclusions 
have been evaluated superficially, but they s eem to be 
1This problem is treated in Appendix B. 
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reasonable (for example, Sonora and Sinaloa, well-lrnown for 
their agricultural technological progress, appear as States 
with advantage in their access to product and factor markets); 
on the other hand, those familiarized with Mexico's agri-
cultural sector would hardly reject as false the conclusion 
stating that the states of Puebla, Coahuila, Mexico, Hidalgo 
and Baja California present a poor outlook in their access 
to markets, in the analyzed time period. Fifthly, as I do 
not have cos ts of production in my analysis I cannot talk 
rigorously of efficiency (even in the most simple case of 
maximizing the value of production minus its t ot al cost); 
for this reason, I have tried to compute indirectly indi-
1 caters of advantages to markets access. 
In spite of these needed qualifications for the use of 
the findings of this research, I t hink there is additional 
information related to the locational changes of Mexico's 
agricultural sector, which seems t o contribute to a better 
understanding of growth, especially if the findings are 
related t o other economic charac te ristics. In particular, I 
think the findings will be of some usefulness for the evalu-
ation and design of economic policy. Even with all the 
1we may add as an additional limitation the fact that 
we have considered only crop production. Consequently, 
conclusions must be evaluated for those states specializing 
in livestock and forestry production . The limitation 
pointed out above may be considered as arising from an in-
complete set of targets. 
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restrictions imposed by theoretical requirements, the 
research provides enough information to state the main char-
acteristics of the localization and distribution of Mexico's 
agricultural growth i . e . , what Tinbergen calls "ascertaining 
the actual state of affairs" (Tinber gen 16, p. 10) . I would 
a lso like to add that, to my knowledge, this thesis is the 
first "comprehensive" analysis of the regional and production 
mix characteristics of Mexico's agricultural growth . 
Moreover, in addition to collecting and analyzing some 
information for the first time, I feel two of the main 
achievements of this thesis are the generalization for n 
components of the Shift - Share Method (see Chapter II), and 
the suggestions for further research (see Chapter VI) . 
It may be convenient to express at this time the con-
tents of the next chapters . In Chapter II, I will present 
the method of analysis, its generalization and the definitions 
employed in the text . Then, in Chapter III, I will present 
the findings of the application of the method of analysis 
to the value of agricultural production in Mexico in 1940, 
1950, 1960 and 1963 . Chapter IV will deal with the main 
characteristics of some aggregate findings. In Chapter V, 
I will make a summary and state my conclusions . Lastly, in 
Chapte r VI, I will propose suggestions for the research of 
some topics which, after the development of this thesis, 
appear to me to be of some interest . 
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II . THE METHOD OF SHIFT - SHARE ANALYSIS . A FORMAL 
EXPOSITION AND GENERALIZATION 
A. The Method of Shift - Share Analysis . 
A Formal Exposition 
The method concer ns itself with the study of change over 
time of a gi ven variable . Let us suppose that this variable 
is the value of production. Let us call V the value of total 
national production in the first year of the study . V* is 
the value of total national production in the final year of 
the study . If we desire to know the gr owth of nationa l pro -
duction, we have onl y to make the following substraction: 
V* - V ( 1) 
to reveal the growth achieved in the period . But this 
average magnitude can conceal interesting phenomena . It is 
possible that certain regions of the country may have grown 
in a manner different from the whole . In order to examine 
magnitudes that possess a very different absolute value, for 
pur poses of comparison, we must search for a base that will 
permit us to contrast the magnitudes of growth and, at the 
same time, eliminate the influence of the magnitude of the 
time base. 
We can compare the percentage structures in two different 
years of the model . But the method suggested is different 
and has several advantages over a simple comparison of 
14 
structures. In effect, the method we are proposing permits 
a complete analysis and integration of any variable . At the 
same time that the absolute change is defined, it is possible 
to compare the pattern of the components with themselves or 
with the total national aggregate. But let us make an 
examination in parts and begin the presentation of the method 
by assuming that we have information about a national aggre-
gate and the corresponding val ues of the sectors that compose 
the national total . 
We know, then : V* and V, previously defined . We now 
add Vi and Vi as values of production of sector i in the 
country . Having this information is of great analytical 
utility, knowing the nature of the sectoral increment 
observed, at the same time as that of the national set . 
We define then: 
v* - v) 
v (2) 
In this equation it is clear that the national rate of growth 
cancels out, leaving 
v* - v 
i i = 
In Equation 2 we can see that the only case in which we gain 
no information analyzing the sectoral components is when 
those sectoral rates of growth are equal to the national 
15 
total. In these conditions the value of the parentheses of 
the second term on the right of Equation 2 is equal to zero . 
What does Equation 2 express for us? 
a) The increment in value of the production of each sector 
i, 
b) a hypothe t ical growth equal to the national total rate of 
growth (this will be actual if each sectoral growth rate 
is equal to the national average), 
c) a growth rate that will reveal to us whether the sec t or 
has a rate greater, equal or less than the national rate 
(this will give us an indicat or of the dynamism or 
sluggishness relative to the sectoral growth), 
d) sectoral growth rates based upon the absolute value of 
production in the initial year, 
e) the increment in value of total national production, 
which is the sum of all the national sectoral increments . 
The original data can be represented in sec t oral form, 
by year : 
·-
Vi Vi* 
V1 v1 
v2 V* 2 
vn V* n --1--· -
n n 
E vi E v* 
1=1 i=l 1 ·------ · 
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Let us now suppose that we know the corresponding values in 
the integral regions of the country (they may be states, 
unions of states, localities etc . ) as well as those of the 
sectors. We would have two data matrices. 
-----
vij !: = vi j 
* * vij r. = v j 1 
E v 1 j = vj rt = v ij 
* * * f vij = vj rL: = v ij 
---
Using the previous matrices, we can define the regional -
sectoral growth . 
+V 
ij 
which equals 
v 
ij 
* * V - V v1 - V1 (--) + (--v v1 
* 
= (v1J - v1J) 
v1J 
* v - v 
v ) 
* v - v 
---) + 
v 
(3) 
* therefore, vij - vij = So Equation 3 is proven . 
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We obtain the following information: 
a) The incr ement of each regional sector and its total: 
• 
( 4) 
b) The hypothetical, r egional - sectoral increment and the 
total of the region with respect to the national gr owth : 
v* v 
vij ( ~ ) a nd V* V ( - v) f ij v (5a) 
We define this first component (5a) as national g r owth . 
c) The reg i onal advance or decline ( positive or negative 
contribution to regional growth) as motivated by dynamic 
growth, average or slow, of each sector and of the 
aggregate of them . That is to say, we shall determine 
the advantage or disadvantage derived from the productive 
specialization of each region originating from each 
sector and the sectoral set . 
v*- v 
---)and v 
We denote th i s component production mix. 
* v - v 
v ) ( 6a) 
The E defines the regional advantages of specialization . 
i 
d) The regional advance or decline originating from each 
region by each regional sector and by the set: 
18 
and its (7a) 
We denote this component entity share. 
This will give us an indicator of the advantage of the 
region in the production of each sector and in the summation 
of them, respectively, with relation to the access of product 
and factor markets (relation of cost of production and trans -
portation cost to selling price) . The individual data defines 
the sectors in which advantages of access to markets are 
possessed and the summation over i (sector s), the posit ion 
behind or ahead of the region or its set with respect to the 
mentioned variables . 
The summation of production mix and entity share, is 
equal to: 
v* - v) + (v~J - v1 J (8a) 
V Vi j 
which is called the net relative growth, which tells us if 
sector i in region j is growing a t a greater or less rate 
than the overall national average. 
In order to have indicators of the regional levels of 
income, we will classify the eight entities with the highest 
standard of living as more developed, those eight with the 
lowes t levels as less developed, and those 16 remaining as 
being at a stage intermediate development. Furthermore, we 
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will compute the amounts of net internal population migration, 
to figure out the pressure of human resources on complementary 
factors of pr oduction . 
In addit i on, in or der to have an idea of the social 
importance of the differ ent entities, it seems convenient 
to group together the ten entities with the largest popula-
tion economical l y active in agriculture . 
B. A Set of Definitions Derived from the 
Shift -Share Analysis 
In this section we will make some definitions which 
will be applied in the examination of the data of the next 
two chapters . 
We define the net relative change for region j : 
* * * v* vi - vi v - v v1 J - viJ i - Vi 
t viJ ( Vi v 
) + ( 
Vi 
) (9a) 
i viJ 
We state : 
region j is upward if and only if ( 9a) > 0, 
region j is stable if and only if ( 9a) = 0, 
region j is downward if and only if (9a) < o. 
We proceed now to express the production mix for region 
j : 
* * 
( Vi - Vi _ Vi - V) E v1 j i vi v 
(lOa) 
now, we def i ne: 
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region j is specialized in dynamic products if and 
only if (lOa) ~ 0 . 
region j is specialized in proportional growth products 
if and only if (lOa) = 0. 
region j is specialized in slow growth products if and 
only if (lOa) < 0. 
The entity share component for region j is : 
(lla) 
We define : 
r egion j is a dynamic entity if and only if (lla) > 0. 
region j is a propor tional entity if and only if ( lla) 
= o. 
region j is a slow growth entity if and only if ( lla) 
< 0 . 
We will also relate these definitions with the economic 
development level of each entity. To make this, in the 
Mexican case, we define the eight entities with the highest 
1 
standard of living as developed . In the other extreme, we 
consider the eight entities with lowest standard of living 
1 
Is the index of general welfare calculated by P. L. 
Yates (17, p . 104) . Taking into consideration the reliabil-
ity of the data, we have preferred to make this disaggrega-
tion and concentrate our analysis in the eight entities at 
the top and the eight entitles at the bottom of the scale 
of economic development (Cf . Chapter IV of this thesis) . 
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as poor . Finally, the remaining 16 entities are defined as 
being of inte rmediate development . 
C. Generalization of the Method 
* 
v - v = * v(v v- v) 
* v - v 
v* - v 
i 1 = 
v* - v v~ - vi 
( ) + (--
v Vi 
- - ) 
v 
let us define: 
v* - v 
= v 
v* - V1 
rl = i 
V1 
* - vij 
r2 = vij 
V1j 
we then have: 
v* - * * 
* 
v vi - vi v - v 
vij - vij = vij ( ) + vij ( ) v Vi v 
* * v - vij vi - vi 
+ vij ( ij - ) 
vij Vi 
* (vij - V1j 
= vij ) 
vij 
substituting the definition of r 3 above, we ge t : 
( 1) 
(2) 
(3) 
22 
= ( 4) 
If we add a fourth component, we have : 
* * * * (v - v Vi - Vi v - v vi jk - vijk = vijk v ) + vijk ( Vi v ) 
* * vij - vij vi - Vi 
( 5b) + vijk ( ) 
vij vi 
which is proved, carrying out the algebraic operations implied 
in the las t step so that after regr ouping and canceling out 
common t erms, we get 
(6b) 
Let us now suppose that (r2 - r (z - 1) is the zth 
component . Notice that z refers to the number of indices 
rather than to a particular index . 
v* 
ijk z - 1 
= v ijk ... z 
( 7b) 
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As we saw before, this expression can be simplified to 
= (8b) 
* 
where r
2 
= vijk ... z - vijk ... z (9b) 
v 
1jk ... z 
which is correct and can be so demonstrated, as in the 
previous cases. 
Having tested our formula and proved it correct for z 
number of components, let us try it now for z + 1 . 
* vijk - v . .. z, z + 1 ijk . .. z, z + 1 
where 
* v - v = V ( ijk ... Z ijk ... Z) 
1jk ... z, z + 1 v 
1jk . . . z 
+ v iJ'k ... z, z + 1 
* viJk .. . z, z + i - viJk z, z + i (~~~~~~~~~~~~~~~ 
v 
ijk .. . z, z + 1 
* viJk - v .. . z 1jk 
. . . z, 
v ijk ... z 
(lOb) 
- v = v z + 1 1jk . . . z , z + 1 ijk . .. z, z + l(r z + l) 
(llb) 
= z, z + z, z + 1 
z, z + 1 
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In general form, we can express it : .,,. 
and 
z +l 
r 
l=l 
- v z, z + 1 ijk ... z, z + 1 
= v ijk . .. z, z + 1 (r1 - r 1 _ 1 ) 
v 
ijk ... z, z + 1 (r
1 
- r ( l - 1)) 
where 
1 = 1, 2, . .. z, z + 1 
and 
r 0 = aggregate national rate of growth . 
( 12) 
In accordance with the previous notation, we define the r 1 
as follows: 
* v - v = 
v 
* V1 - vi = 
vi 
= 
25 
= 
* (vijk - vijk) 
viJk 
= 
* 
(viJk .. . z - v1Jk .. . Z\ ---- --=----/ 
viJk z 
= 
* 
(vijk . . . z + i - vijk .. . z + 1) 
v 
ijk ... z + 1 
whe re z represents the zth dimension of the classification. 
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III . THE SHIFT- SHARE METHOD APPLIED TO MEXICO'S 
AGRICULTURAL SECTOR 
A. Territorial Distribution of Relative 
Benefits and Losses 
The territorial distribution of relative benef lts and 
l osses is represented in Maps 1 to 6 for the periods 1940- 50, 
1950- 60 and 1960- 63. The entities have been ranked according 
to percentage change in value of their net relative changes . 
The value in pesos of the changes has been expressed in per-
centages of national agricultural pr oduction value simply 
because it has been easier to classify the entities and 
because the peso value has relative significance by itself. 
That is to say, the value in pesos (current value) of the 
observed net relative change has meaning by itself in deter-
mining the order of the entities in accordance with the 
differences between their rate of growth and the national 
average on one hand and, on the other, the value of its 
agricultural production in the initial year of the period 
discussed . In addition, this ranking is identical to t hat 
which considers the value of t he changes in percentages. 
Map 1 shows that or the 11 entities having relaLive 
benefits in the period 1940- 50. eight of ttem were in ~he 
north of the country and five bordered t he U.S.A. Only 
Tabasco , Chiapas and Colima, located in the south, made 
relative gains. Seven of the eight entities that gained 
Map 1. Net relative change by federal ent ities 
Mexico 1940-50 
Increments as % of national value 
of production 
5 and+ 
- 3 to s 
2 to 3 
ml) • 1 to 2 
~ .60 to 1 
- .so to .60 ~ . 17 to .SO 
- 0 to .17 
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the most were located in the northern region of the Republic . 
Of the 21 entities that experienced relative declines only 
Coahuila is in the north, while six of the eight entities 
that lost the most are located in the central region of 
the country (see Map 2) . In other words, the central 
region lost importance as an agricultural producer, which 
is shown by the quantity of its decline in the same time 
span, while the north of the country increased its partici-
pation, particularly the northeast and the northwest . 
In the decade of 1950- 60, the number of entities 
benefiting from growth increased from 11 to 17, denoting a 
less concentrated distribution of benefits between these 
political and administrative units . Map 3 shows the 
diminishing of northern predominance with respect to the 
enjo_yment of relative benefits (the states of Tamaulipas, 
Coahuila and Baja California figure among those entities 
losing the most), and how the western coast is moving to 
new eminence . Actually, only Sonora and Chihuahua, among 
t he six entities bordering the U.S . A. , increased their 
relative importance . Of the eight entities receiving the 
greatest benefits, only Veracruz is situated on the eastern 
coast; the seven others are on the western coast. All the 
entities in this last region have relative increments of 
national importance , except Michoacan and Sinaloa . The 
State of Baja California in the northeast of the country 
Map 2. Net relative change by federal entities 
Mexico 1940-50 
Decreases as ~ of national value 
of produc tion 
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Map 3. Net relati ve change by federal entities 
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is the only entity of those located in the west that experi -
enced a relative decline . One may notice as well that the 
south of the Republic (Guerrero, Oaxaca and southern 
Veracruz) increased i ts participation in the value of national 
agricultural production, the only exception being Yucatan, 
where i t diminished. 
The number of entities benefiting from g r owth has 
increased, and those declining f r om lack of it have decreased 
from 20 to 15 . Of the four entities that lost more than 
1 . 50 percent of the value of national agricu ltural production, 
three are adjacen t to the U.S.A . If one studies Maps 3 and 
4 one will fi nd tha t the entities whose relative importance 
has diminished fit into a horn shape whose upper limits are 
the states of Coahuila, Nuevo Leon and Tamaulipas and whose 
lower limits are the states of Mexico, Morelos and Puebla. 
Finally, in the period 1960-63, the western coast 
maintained the concentr ation of relative benefits . Five 
of the eight entities benefiting mos t have c oasts on t he 
Pacif ic Ocean and form a .continuous geographic zone (see Map 
5). These entities are : Sinaloa, Nayarit, Jal i sco, Colima 
and Michoacan . Of the three remaining, Nuevo Leon, 
Guanajuato and San Luis Potosi are the most favored with 
the rise in value of agricultural production . 
In agreement with these results, one may affirm that 
the ascending tendency of the western coast will persis t , 
even though Sonora and Oaxaca decrease their relative 
Map 4. Net relative change by federal entities 
Mexico 1950- 60 
Decr eases as % of national value 
of produc tion 
- + from -2 • -1.5 to -2 ~ _, to -1.5 
~ -0.80 to -1 
~ 0.00 to -0.80 
\. 

Map 5. Net relative change by federal entities 
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importance and Nuevo Leon, Michoacan and San Luis Potosi 
incorporate themselves in the group of eight -- that is to 
say, there i;, a tendency of concentration of benefits in 
certain entities along the western coast and at the same 
time, there is a notable benefit accruing to certain 
entities in the center of the country. It is interesting 
to note that Oaxaca abruptly declined and now finds itself 
among those eight who lost the most (af t er having figured 
among the eight which most gained in the previous period). 
Of the six entities bordering the U. S .A. , only Nuevo Leon 
has increments of national importance; the five others 
dec r eased their par ticipation and three of them (the states 
of Baja California, Coahuila and Chihuahua) were among those 
who lost most. Of the latter, the states of Coahuila and 
Baja California continue the ir relative decline (see Map 6). 
All this information confirms the tendency of the 
reduction of the northern entities in agricultural importance . 
The case of Sonora and Tamaulipas merits special attention 
because , as will be shown sl1ortly, the relative decline in 
this period is due to the change in specialization from 
pr oduct s of rapid growth to others of lesser growth, and is 
not because of disadvantages in their access to products --
and inputs markets . 
Of the eight entities most decreasing their partici -
pation, three are in the north (the states of Baja California, 
Map 6. Net relative change by federal entities 
Mexico 1960-63 
Decreases as % of national value 
of production 
--0.'50 and + 
- -0.38 to -a.so 
~ -0.25 to -0.38 
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coahuila and Chihuahua) . The rest are on the eastern coast 
(Veracruz and Yucatan) and in the central eastern part of 
the country (Puebla, Hidalgo and Oaxaca) . 
In analyzing the value of the net relative changes and 
their distribution, one finds that there is a tendency to 
reduce the difference between extreme values--that is to say, 
the amplitude of the observed values for this component tends 
to be smaller. So , while in 1940-50 there were two entities 
who gained more than 3. 00 percent of the value of national 
agricultural production (Tamaulipas with 7,09 percent and 
the State of Baja California with 3.74 percent) there were 
actually none in 1950-60 . This is also true of the last 
period . 
Insofar as the distribution of net relative changes is 
concerned, the data indicates that the beneficiaries will be 
less concentrated- - that is, there will be more entities 
whose gains will assume intermediate values in the observed 
trend in the first period , and very few with extreme values . 
On the otl1er hand, there is no tendency to diminish the 
amplitude of the values of net relative losses, nor is the re 
one in relation to the grade of concentration which increased 
in the second period and decreased in the last . To mention 
an interesting point, and to record a prior judgment, it may 
be mentioned that the number of declining entities decreased 
from 20 in the first period to 15 in the last two . 
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As was previously affirmed, the net relative change 
reflects the differences in the rate of growth of the entity 
agricultural production value and the corresponding national 
average . If the ·~hange is positive, the signific~nce lies 
in the fact that the entity agricultural production value 
is growi~g at a rate higher than that experienced by national 
agricultural production; if it is negative, then the rate of 
growth of the entity is less than the national average . More-
over, tl1e value of the net relative change is determined by 
the entity agricultural production value, which is the 
variable that serves to rank these differential rates on a 
national basis . 
In order to have an idea of the regional importance of 
the obse rved increases in the country's agricultural produc -
tion value, we group the entities which most increased their 
participation in order to have the highest net relative 
increments. In each one of the three time periods analyzed, 
the four entities whlch most increased t heir participation 
are responsible for roughly 30 percent of the observed 
increment in the value of national agricultural production . 
r r we take the eight entities Hho bettered their relative 
position in percentage points, the rise approaches 45 per-
cent . These figures reveal the strategic position of those 
entities that have generated an important part of the growth 
of national a griculture and have experienced, at the same 
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time, the highe st g r owth rates in the country . 
B. Characteris t ics and Chronologica l Tendencies of 
Changes in the Value or the Agricultural Pro -
duction, and its Distrlbution by Federative 
Entities . Net Relative Changes 
The most impor tant conclus ions, based on the statistical 
information presented in Table 1 are the foll owing : 
One of the most notable feature s of r elative benefits 
is the great concentration . In 1940-50, the states of 
Tamaulipas, Baja California, Sonora and Sinaloa monopolized 
around 86 percent of total relative gains; in 1950-60, 
Sonora, Jalisco, Ver acruz and Nayarit accumulated roughly 
70 percent or the same and , in 1960-63, Sinaloa, Nuevo Leon , 
Guanajuato and Nayarit retained approxlmately !~4 percent 
( see Table 1) . This is eminen tly revealing of the great 
regional concentration in the distribution of growth, and 
of the zones that develop a t a greater rate than the national 
average . It also points out a regional distribut ion l ess 
unequal with regard to more recent periods of time . As we 
will see later, the orders of magnitude and distribution of 
relative losses of entities are very similar . 
The data show that there are certain entities wi th 
tendencies that are more or less clear . There are some which 
in the last two periods have had t he largest relative in -
creases in the country . In this gr oup were Jalisco, Nayarit 
and Colima , entities which in observed tendencies , continue 
" 
Table 1. The eight entities with t he l argest net relative increments of percent -
age participation in the increase in the value of national agricultural 
production for Mexico, 1940- 50, 1950-60, 1960-63a ( in percentages ) 
1940- 50 1950- 60 1960-63 
% of incre- % of incre- % of incre-
ment (na- ment ( na- ment ( na -
Entity tional total) Entity tional total ) Entity tional total) 
Tamaulipas 11.51 Sonora 10.13 Sinaloa 8 .08 
State of Baja 
California 7.41 Jalisco 9 . 94 Nuevo Leon 4 . 16 
Sonora 5 . 98 Veracruz 12. 39 Guanajuato 5 . 97 
Sinaloa 5.62 Nayarit 3 .45 Michoacan 5.85 
Chia pas 4 . 00 Chia pas 5 . 07 Nayarit 4 . 06 
Ntievo Leon 2 . 48 Oaxaca 3 . 78 Colima 2.66 
Durango 4 . 05 Colima 1. 66 J alisco 9 .65 
Chihuahua 4 . 75 Guerrero 3 . 54 San Luis Potosi 2.79 
Total 45.80 49 . 96 43 . 22 
a Source : ( 11; 12) . 
+=-
OJ 
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to lncrease in agricultural importance with relation to the 
rest of the country. There is another group whose members 
traditionally show themselves to be the most capable of 
increasing the value of their production and who have 
appeared among the first eight in the Republic at least 
in two periods, althougn not necessarily in the two most 
recent ones . In first place in this grouping is Sinaloa, an 
entity that has consistently augmented its relative position 
in national agriculture, and which figured fourth as the 
entities which most improved in 1940-50 and first in 1960-
63. Chiapas is also a special case; in the two time periods 
i t figures as sixth and fifth, although in the last it did 
not appear in the top eight . The rest of this group is 
completed by Sonora and Nuevo Leon . 
There are also other entities which experienced relative 
increases in the two last periods and ought to continue in 
the future, judging from the observed pattern . These 
entities have not emerged in the last two periods as a 
resul t of national importance in their increments and, in 
accordance with our purposes, one needs to make reference 
to them according to their secondary importance . This does 
not mean however, that an attempt is being made to under -
estimate their good prospects for the future . The Territory 
of Baja California, and the states of Aguascalientes, 
Campeche, Guerrero, Michoacan and Quintana Roo are members 
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of this grouping . Tendencies indicate that all these 
entities- - together with Sinaloa and Chiapas of the other 
group- - will increase their national agricultural importance 
by growing at a greater rate than the average prevailing 
in the countr y . (The national importance of the value of 
agricultural production of each entity and its changes 
appears in Tables 2 and 3) . 
The distribution of relative declines is less concen -
t r ated than that of increments . In 1940-50, the four 
entities losing the most amounted to around 50 percent of 
the total relative reductions observed . The concentration 
grew in the second period and totaled almost 78 percent . In 
the last period, on a parallel to the pattern in the growing 
regions , the concentration decreased; as a group, it repre -
sented approximately 44 percent (see Figure 4) . 
In addition to the upward tendencies observed for some 
entities, there are also well defined and parallel patterns 
for others which have consistently diminished t heir national 
importance in the three time intervals under consideration . 
In first place are the states of Coahuila and Yucatan, with 
relative losses of national import ance in all periods ob-
served . Then come the states of Puebla and Mexico with 
diminishing national importance in the two of them. Finally, 
there are Tlaxcala, Morelos and the Federal District, with 
losses in the three time intervals, but without their being 
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Tab l e 2 . Structu re of the value of national agricultural 
pr oduction by federative entities for Mexico, 
1940, 1950, 1960, i963a,b (in percen~ages) 
Entity 
Aguscalientes 
State of Baja Califor nia 
Terr itor y of Ba ja Califor nia 
Campeche 
Coahu i l a 
Colima 
Chihuahua 
Feder a l Distr ict 
Du rango 
Gua najua to 
Guerrer o 
Hidalgo 
Jalisco 
Mexico 
Mi choaca n 
Morelos 
Nayarit 
Nuevo Leon 
Oaxaca 
Puebla 
Que re taro 
Q.uintana Roo 
San Luis Potosi 
Sinaloa 
Sonora 
Tabasco 
Tamaulipas 
Tlaxcala 
Veracruz 
Yucatan 
Zacatecas 
Total 
a 
Source : ( 11; 12) . 
1940 
0 .66 
3 . 06 
_c 
0 .94 
7 .00 
o . 68 
4 . 55 
0 .64 
3.46 
5. 08 
2 .93 
3 . 16 
6.52 
4 . 41 
6 . 35 
1. 75 
1.81 
1.67 
3 .13 
5, 66 
0 .99 
0 . 17 
2 .05 
4 .23 
4 .41 
1.16 
3 .27 
0 .80 
9 , 77 
4 . 36 
2 .03 
100 .00 
1950 
0.51 
6 .80 
0 . 16 
o .68 
l+ . 95 
0.78 
4 . 72 
0 . 25 
3 ,97 
3 .90 
2.77 
1. 91 
5.70 
3 .04 
4 . 31 
1.34 
1 . 35 
2 .37 
2 . 73 
3 ,58 
0 .91 
0.11 
1.89 
5 .43 
5 . 76 
1.28 
10 .36 
0 . 79 
9 .10 
2 . 79 
1.83 
100 . 00 
1960 
o .67 
4.37 
0 . 35 
0 . 72 
3 . 15 
1.38 
5 . 11 
0 .08 
2 .28 
3 . 89 
3. 29 
2.01 
8 .58 
2 .41 
4 . 56 
1.12 
2 . 77 
2 .07 
3 .44 
3.43 
0.52 
0 . 12 
1.82 
5 , 78 
8 .73 
1. 39 
5 , 63 
0 . 53 
11 . 33 
2 . 21 
1.58 
100 . 00 
1963 
0 . 73 
3, 69 
0 .59 
0 .74 
2 .69 
1. 70 
4 .65 
0 .06 
2 .41 
4 . 42 
3. 50 
1.62 
8 . 85 
2 . 38 
4 .89 
1.11 
3 . 10 
2 . 60 
3. 19 
3. 04 
0 . 73 
0 . 16 
2 . 06 
6 . 36 
8 . 51 
1.26 
5. 60 
0.44 
10 . 49 
1.81 
1. 75 
100 .00 
bBased on t he value of agricultural production in current 
prices . For 1940, 1950 and 1960 : triennial averages . For 
1963: the average of 1962-63 . 
cNo statistics computed in 1940 . 
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Table 3 . Changes in t he value struc ~ure of nationa l agri -
culture product i on by federa tive ent i t ies f or 
Mexic o , 1940- 50 , 1950- 60, 1960- 63a (in pe r centages) 
Entity 1940- 50 1950- 60 1960- 63 
Aguascalientes -0 . 15 +0 . 16 +0. 06 
State of Baja Califor ni a +3 . 74 - 2 . 43 - 0 . 68 
Territor y of Baja Calif ornia +0 . 19 • +o.24 Campeche -0 . 26 +o . 04 +o . 02 
Cuahuila - 2 . 05 - 1. 80 - 0 . 46 
Colima +o . 10 +o . 60 +o . 32 
Chia pas +0 . 64 +o . 78 +o . 23 
Chihuahua +0 . 17 +o . 39 - 0 . 46 
Di strito Feder al - 0. 39 - 0 . 17 - 0 . 02 
Durango +0.52 - 1 . 69 +o . 13 
Guanajua to - 1. 18 - 0 . 01 +o . 53 
Guer rer o -0 . 16 +0 . 52 +o . 21 
Hidal go - 1.25 +0 . 10 - 0 . 39 
Jal isco - 0 . 82 +2 . 88 +o . 27 
Mex ico - 1. 37 - 0 . 63 - 0 . 05 
Mi choacan - 2 . 04 +0 . 25 +o . 33 
Mor e l os -0 . 41 - 0 . 22 - 0 . 01 
Nayar i t - 0 . 46 +1 . 42 +o . 33 
Nuevo Leon +o . 70 -0 . 30 +0 . 53 
Oaxaca - 0 . 40 +0 . 71 - 0 . 30 
Puebla - 2 . 08 - 0 . 15 - 0 . 40 
Que r e tar o - 0 . 08 - 0 . 39 +o . 21 
Quintana Roo -0 . 06 +o . 01 +o . 04 
San Luis Potosi -0 . 16 -0 . 07 +0 . 24 
Sinal oa +1.19 +o . 36 +o . 58 
Sonora +1. 35 +2 .97 - 0 . 22 
Tabasco +o . 12 +0 . 11 - 0 . 13 
Tamaulipas +7 . 09 -4 . 73 - 0 . 03 
Tlaxcala -0 .01 - 0 . 26 - 0 . 09 
Ve r acruz -0 . 67 +2 . 23 - 0 . 84 
Yuca tan - 1. 57 - 0 . 58 -0 . 40 
Zacatecas - 0 . 21 - 0 . 24 +0 . 17 
asour ce : ( 11; 12) . 
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the largest in the country. In accordance with these 
findings one can project a relative decline for the states 
of Baja California, Coahuila, Yucatan Tlaxcala, Morelos 
and the Federal District . To the observed tendencies can 
be joined the first four, especially the states of Tlaxcala 
and Baja California, which show tendencies of decreasing 
their participation to a greater degree in the most recent 
periods . 
C. Characteristics and Chronological Tendencies 
of the Entity Share Component 
The entity share component can be interpreted as an 
index of progress or regress that each entity is experiencing 
with respect to the country in the access to product and 
factors of production markets. This interpretation is 
plausible since the value of this component is determined 
by the differential growth of each group of products in each 
entity . For example, if the production of fibers grew in 
Tamaulipas in 1940-50 at a greater rate than the production 
of fibers in the country, this would generate a positive 
effect in Tamaulipas in the fibers group for entity share . 
Likewise, it will be an indicator of its relative advantages 
in the production and sale of fibers . In the same manner one 
can calculate for each of the groups, subsequently adding in 
algebraic form the positive and negative effec~s of each 
group in order to obtain the entity share component which 
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appears in Tables 12, 13 and 14 . 
Concluding i:;he previous reus c1n1ng , we .:-1.ms t .. icr tl 1l' 
entities that have a positive e f fec t for en t l Ly sha r e a s 
being entities of rapid or dynamic growth; if, on t he 
contrary, this component is negative, then they may be 
considered en t ities of slow growth . Here also one observes 
a great concentration that is tending to diminish. In the 
first ten year period, the states of Tamaulipas, Baja 
California, Sonora and Sinaloa monopolized 74 percent of t he 
increments originating from this component . This figure was 
achieved apparently by the introduction of innovations in 
the first period . In the second decade, the percentage 
decreased slightly to 70 percent, with Sonora, Jalisco, 
Nayarit and Veracruz . In 1960- 63, Sinaloa, Chiapas, 
Guanajuato and Nayarit were the most benefi t ed and the per-
centage declined now very perceptibly to 40 percent. If one 
takes the three periods together , it i s undeniable tha t the 
market advantages appear extremely concentrat ed, although 
with tendencies to diminish that concentration (see Figure 
5) . 
With r egard t o the magnitude and tendency of the 
changes originated by this component, one observes that 
ther e are certain entities that distinguish themselves by 
their positive values and t hat, in consequence, can be 
noted as the most dynamic ones. Excelling fir s t of all are 
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Sinaloa, Sonora and Jalisco among the most important in the 
three periods. Nayarit is an entity of exceptional dynamism, 
passing from ninth place among the most disadvantaged regions 
in 1940-50 to thir d place among the most benefited in 1950-
60, and occupying fourth place in 1960-63 . In another group 
are Chiapas, Nuevo Leon and Colima. The first two figure 
among the most dynamic in the first and last periods; Colima 
occupied seventh place in 1950-60 and tenth in 1960-63 . 
Finally, Tamaulipas and Veracruz also merit attention, but 
separately . Actually, the former was the more dynamic in 
1940-50, the less dynamic in the second period and has newly 
figured among the most dynamic in 1960-63, occupying sixth 
place . The latter was among the most advantaged in the 
first two periods, occupying seventh and fourth positions, 
respectively . In 1960-63, 11owever, Veracruz was the most 
retarded in the introduction of innovations. 
I f one analyzes the delay attributable to this component, 
one encounters certain entities that have lagged notoriously 
in their markets access . In 1940-50, Yucatan, Coahuila, 
Michoacan and Puebla suffered around 76 percent of the total 
reductions originating from entity share . In the second 
decade, the states of Tamaulipas, Durango, Baja California 
and Mexico absorbed 58 percent of the t otal losses. In 
1960-63, the states of Veracruz, Puebla, Hidalgo and Baja 
Califor nia absorbed 60 percent (see Figure 6) . 
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Also the assignable losses to markets access posses 
certain tendencies . The states of Puebla, Coahuila and 
Mexico appear consistently among t he entities that can 
consider themselves as the most retarded or having the 
slowest growth. The state of Baja California fell behind 
in the last two periods after having figured among those 
of greater development to markets access in 1940- 50 . 
Yucatan, Hidalgo and Chihuahua were the most retarded in 
the first and last period and, of the three, Hidalgo is 
the only one that lagged also in 1950- 60 , although its 
losses were not of national importance . 
We think that the states of Puebla, Coahuila, Mexico 
and Baja California can be picked with a certain degree of 
confidence as the entities that offer lower prospects in 
the augmentation of their participation in the country's 
agricultural activity . Of course this conclusion is based 
on the tendencies observed up to 1963, and there is the 
possibility of rehabilitation programs that will channel 
their activity in the right direction. If our results are 
supplemented with available information on the degree of 
economic development of the entities a nd of the net internal 
migration of population, we can see that programs are most 
urgent in the states of Mexico and Puebla than in Coahuila 
and, finally, in the state of Baja California. Obviously, 
these considerations can be modified by support from other 
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quarters (political reasons, for example) . 
D. Characteristics and Chronological Tendencies 
of the Production Mix Component 
This component is an indicator of the degree of 
dynamism of the productive specialization of each entity . 
Thus, if a group of products gr ows at a rate larger than 
the national average, it will have a positive effect on the 
production mix component in each entity that produces it, 
and negative if the rate is smaller . If the algebraic sum 
of these effects is positive, we say that the entity is 
specialized in dynamic products; on the other hand, if the 
sum is negative, then we affirm the entity to be specialized 
in s low grow t h products . This interpretation is acceptable 
because it quantifies precisely the effect caused by the 
differences observed in the national rates of growth of 
each g r oup of products with respect to the nati~nal total . 
One may observe in Figures 10, 11 and 12 how one may 
influence the composition of production in the relative 
growths of each entity . By virtue of the simple fact of 
being specialized in dynamic products, an entity has greater 
possibilities of experiencing a satisfactory relative growth . 
Thls will be more difficult to achieve if the specialization 
lies with products of slow growth . 
We feel that we have isolated sufficiently the degree 
of concentration of the obse rved changes in the value of 
national ag ricul tural production by federative entities. 
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Mor eover, we do not believe that this analysis applied to 
the last component would offer interesting dimensions . For 
these two reasons, we note only the observed tendencies with 
regard to the relative changes caused by specialization in 
dynamic products or in products of slow growth . 1 
It is interesting to note that there is no entity with 
benefits for production mix of national importance in the 
three periods . This reflects, in part the changes in con -
ditions of the market, both national and foreign, that have 
created different expansion possibilities for production 
through different historical stages . The entities that 
distinguish themselves by their specialization in dynamic 
products in the two last periods a r e : Veracruz, Michoacan, 
Puebla and Guanajuato . In 1950- 60, Veracruz received impetus 
principally from stimulants, fruits, cereals and pulses, 
Michoacan from cereals, pulses and fruits and, finally, 
Guanajuato was stimulated by pulses , cereals, forage and 
short - cycle fruits . In the last time interval, Veracruz 
was benefited by long - cycle fruits, sugar cane and starches . 
Michoacan by fruits, starches and forage and, finally, 
Guanajuato , from the same group as Puebla . 
In the opposite situation are several entities special-
izing in products of slow growth . As previously indicated, 
1 In anolher report, an analysis will be made with 
greater detail of products . 
68 
these are entities producing those agricultural products 
that grow in the country at a fundamentally slower rate 
than the national average. Sonora and Sinaloa specialize 
in products of slow growth and have losses of national 
importance in the three time periods due to this fact . 
The principal groups of products of slow growth cultivated 
in Sonora are: in 1940- 50, cereals, pulses and other 
vegetables; in 1950- 60, fibers and vegetables; and, in 1960-
63, fibers, cereals and vegetables . For Sinaloa these 
groups are : in the first decade, sugar cane pulses, other 
vegetables and cereals; in 1950- 60, fibers and vegetables ; 
and , in the last period, fibers, cereals and vegetables . 
It will be observed that the groups of products are the 
same according to the order of magnitude of their negative 
effects, except for the first period in which Sinaloa was 
hindered by the production of sugar cane . Naturally, the 
fact that these states are relatively specialized in products 
of slow growth does not imply that they are sluggish . This 
is evident because these negative effects are offset by the 
dynamic character of these entities, allowing them to benefit 
by the large positive value of their component entity share, 
the same fact that led us to consider them to be among the 
most dynamic entities. 
The states of Tamaulipas, Baja California, Coahuila, 
Yucatan and Chihuahua can be added to the above grouping 
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since they specialized in products of slow growth in the last 
two time cycles . All of them felt the negative effects of 
fiber production in the decade of 1950- 60, as did Tamaulipas 
in cereals. In 1960- 63, the entire group had fibers and 
cereals as groups of products of slow growth. 
In the next chapter, the findings will be related to the 
economic development level of each entity, analyzing the 
pattern of each component tn the e igh t most developed and 
the eight least developed entities . Furthermore, they will 
be studied in the eight most i mportant and the eight leas t 
impor tant en tities, according to t he amount of economically 
active population in the agriculture and livestock sector . 
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IV. A FURTHER ANALYSIS OF THE COMPONENTS OF CHANGE 
A. The Pattern of Agricultural Production Values in 
the Most and Least Developed Entities 
1. Net relative change in the most and leas t developed 
en~ities 
In accordance with the analyzed information, it is 
found that in 1940- 50 the difference increased between the 
agricultural importance of the most and leas t developed 
entities ( the level of economic development was estimated 
for 1960) . 1 
The data shows that in the first period all the more 
deve loped ent ities with the exception of Coahuila and the 
Federal District made relative gains . By l g50- 60 there was 
a tendency to diminish the differences between the more and 
the less developed entities. In fact, five entities among 
those with a higher standard of living experienced a decrease 
in their relative importance and only three of them increased 
their share. In 1960- 63, the tendency continued towards 
equality in the relative importance of the entities that 
occupied the extremes in the scale of level of development . 
1 I have made preliminary calculations of the per 
capita gross product by entillen ror 1940 and 1950 . These 
calculations do not show slgnif icant changes in the distri-
bution of per capila gross produc t by entjties . On the 
other hand, P. L. Yates, 17, p . 110 finds an increasing 
absolute d ifference between the economic welfare of the 
most and least developed entities in 1940-60 . 
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Tabl e 4. Net relative change of the most developed entities 
in Mexico, 1940-50, 1950- 60, 1960-63a (thousands of 
current pesos) 
Entity 1940-50 1950- 60 1960- 63 
State of Baja 
California 199 921 . 7 - 394 494.2 -153 415 . 1 
Federal District - 20 964.5 - 27 987 . 8 3 321.6 
Sonor a 69 170.5 492 132.1 - 48 476 . 6 
Te r ritory of 
b 31 454 . 0 53 801.2 Baja California 
Chihuahua 11 696 . 6 64 233 . 1 - 101 176 . 5 
Nuevo Leon 36 966 . 1 - 48 556 . 7 118 141. 0 
Tamaulipas 376 479 . 8 - 786 105 . 4 5 741.1 
Coahuila - 113 423 . 3 - 294 597.5 - 102 844.0 
asource : The level of development is identified by 
the general standard of living around the year 1960 as cal -
cula ted by P . L. Yates (17, p . 104). Net relative change : 
with da ta from Tables 12, 13 and 14 . 
bstatistics not computed in 1940. 
In Table 5 the less developed entities have been classi -
fied . Oaxaca is first, showing lowest standard of living, 
with Queretaro last, the most developed of this group. 
Just as the entities mentioned before improved their 
participation in 1940-50, the poorer entities participated 
less . But in 1950- 60, four entities of the eight most under-
developed increased their relative importance ; the other 
four, by diminishing their participation, worsened their 
rela tive position . In the last period, one finds similar 
dir ections to the previous ones--that is to say, the tendency 
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Table 5 . Net relative changes of the less developed entit ies 
in Mexico, 1940- 50, 1950-60, 1960-63a (thousands of 
current pesos) 
Entity 1940- 50 1950-60 1960- 63 
Oaxaca -22 256,3 122 792.4 - 56 605 . 9 
Chia pas 26 966 .2 136 644.3 51 003 . 9 
Zacatecas -10 565.8 - 40 799 . 8 - 38 077 . 8 
Guerrero - 8 049 . 6 85 195 . 6 46 214 . 2 
Tlaxcala 361 . 8 - 43 778,7 - 18 741.4 
Hidalgo -67 975 . 1 17 267 . 5 - 86 239.1 
Guanajuato -66 130 . 4 599 , 7 117 364 . 7 
Que re taro - 4 166 . 2 - 65 659 . 2 48 856.6 
asource: Yates (17). 
towards the reduction of the unevenness observed between 
the entities considered in this section has continued . 
Actually, five of the poorest entities gained in relative 
importance, while three decreased . 
Among the most developed entities, the Territory of 
Baja California stands out for its propensity to national 
ascendancy. Coahuila and the Federal District decreased in 
the three periods, as did the state of Baja California in 
...i...._ 
the last t wo . These last three entities show firm decreasing 
tendencies. 
B. Entity Share in the Most and Least 
Developed Entities 
The analysis of this component indicates t hat the 
Territory of Baja California and the state of Sonora appear 
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as developed and dynamic entities, whereas the Federal 
District and Coahuila are developed and of slow growth in 
the three periods, and the state of Baja Calif ornia in the 
last two . The other entities do not show a definite 
tendency, although Nuevo Leon and Tamaulipas appear to be 
recovering lost ground (see Table 6) . 
Table 6. Change in the value of agricultural production among 
the most developed entities originating from entity 
share in Mexico, 1940- 50, 1950-60, 1960- 63a ( thou -
sands of current pesos) 
Entity 1940- 50 1950-60 1960-63 
State of Baja 
California 140 740.3 -205 340 . 9 - 94 786 . 3 
Federal District - 10 973 , 7 - 38 408 . 5 - 4 379 . 8 
Sonora 110 657,7 535 235,5 55 619 . 1 
Territory of 
Baja Calif ornia 28 752.4 52 448 .0 
Chihuahua - 47 191.1 146 565.4 -77 173 .5 
Nuevo Leon 45 388 . 0 - 34 020 . 3 62 523 . 8 
Tamaulipas 308 344 . 1 - 372 077 . 7 58 127.5 
Coahuila -228 797 . 7 -166 428.3 -76 289.7 
asource: Yates (17). Entity share: data from Tables 
12, 13 and 14. 
Among the poorest entities, Chiapas appears as a 
dynamic entity in the three periods, as does Guerrero in the 
l ast t wo. On t he other hand, Hidalgo is an entity of slow 
growth in t he three periods, and Tlaxcala in the last two . 
Moreover, Guanajuato may be mentioned as manifesting slow 
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growth in the two first periods, whereas growth was dynamic 
in the third. Oaxaca is in a similar situation, figuring 
as a dynamic entity in the two first periods and slowing ~o 
a lesser rate of growth in 1960- 63 (see Table 7). 
Table 7 . Change in the value of agricultural production 
among the less aeveloped entities originating 
from entity share in Mexico, 1940-50( 1950- 60, 
1960-63a (thousands of current pesosJ 
Entity 1940- 50 1950- 60 1960- 63 
Oaxaca 262.5 53 428 . 6 -49 328 . 4 
Chia pas 46 048.0 21 867 . 0 88 596 . 3 
Zacatecas 11 097 . 2 - 64 147 . 1 34 873 .9 
Guerrero - 12 296 . 4 45 120 . 2 38 351. 2 
Tlaxcala 9 603 . 3 - 55 698 . 7 - 18 934 . 6 
Hidalgo - 29 275.0 -29 942 . 6 - 95 377 . 3 
Guanajuato - 5 987 . 7 - 62 876 . 0 84 353 . l 
Que re taro 6 164.7 - 78 920.0 39 839 . 6 
asource: Yates (17) . 
c . Production Mix in the Most and Least Developed Entities 
The only general features that can be observed among 
~he poorest entities are those presented by Guerrero, which 
specialized in dynamic products in the three periods, and 
by Zacatecas, Tlaxcala, Hidalgo, Guanajuato and Queretaro is 
the last two periods (see Table 9) . 
Among the most developed entities, the Territory of 
Baja California, and the Federal District appear specialized 
in products of rapid gr owth in the last two cycles. On the 
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Table 8. Change in ~he value of agricultural production i n 
the more developed entities originating f r om proa 
duction mix in Mexico, 1940- 50, 1950-60, 1960- 63 
(thousands of current pesos) 
Entity 1940-50 1950- 60 1960-63 
Sta te of Baja 
- 58 628 . 8 California 59 181.4 - 189 153 . 3 
Federa l District 31 938 . 2 10 420 . 7 l 058 . 2 
Sonor a - 41 487.2 - 43 103 . 4 - 104 095 . 7 
Ter ritory of 
Baja Cal ifornia 2 701.6 1 353 . 2 
Chihuahua 48 547 , 5 - 83 332 . 3 - 24 003 . 0 
Nuevo Leon 8 421.9 - 14 536 . 4 55 617 . 2 
Tamaulipas 68 135 . 7 - 414 027 . 7 - 63 868 . 6 
Coahuila 115 374 . 4 - 128 169 . 2 - 26 554 . 3 
asource : Yates (17) . Production mix: data from 
Tables 12, 13 and 14 . 
Table 9. Changes in the value of agricultural production 
in the less developed entities originating from 
production mix in Mexico, lq40-50, 1950-60, 
1960-63a (thousands of current pesos) 
Entity 
Oaxaca 
Chiapas 
Zacatecas 
Guerrero 
Tlaxcala 
Hidalgo 
Guanajuato 
Oueretaro 
1940-50 
- 22 518.8 
-19 081.8 
- 21 663 . 0 
4 246 . 8 
- 9 965 .1 
- 18 700.1 
- 60 142 . 7 
-10 330 . 9 
asource : Yates (17) . 
1950- 60 
69 363.8 
114 r{77 • 3 
22 570 . 4 
40 075 . J.j. 
11 920 .0 
L~7 210.1 
62 276 . 3 
13 260.8 
1960-63 
- 7 277 . 5 
- 37 592 . 4 
3 203 . 9 
7 863.0 
193 . 2 
12 738 .2 
33 011. 6 
9 017 . 0 
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other hand, Sonora is specialized in products of slow growth 
in the three periods. The states of Baja Califor nia, 
Tamaulipas and Coahuila are also, but only in the latter 
two . 
D. The Pattern of Agricultural Production Values in 
the Most and Least Important Entities 
1. The most important entities 
The poorest entities decreased their participation in 
the value of national agricultural production in 1940-50, as 
well as the entities with the largest portion of their popu -
lation occupied in the agricultural and livestock sector . 
The exception to this was Chiapas . On the other hand, only 
the states of Puebla, Mexico and Guanajuato lagged in 1950-
60 . In 1960- 63, there were four entities that increased 
their participation and four that decreased it. In addition, 
the states of Veracruz and Oaxaca did not show any definite 
tendency towards increasing or decreasing t heir relative 
importance . The states of Puebla and Mexico showed a clear 
tendency toward a reduction in their participation in national 
agriculture, while Michoacan and Jalisco showed an ascending 
tendency from 1950 on . Chiapas is clearly increasing its 
national agricultural importance and, finally, Guanajuato, 
after losing in relative terms in the first two periods 
recovered in the third. This may or may not persist (see 
Table 10) . 
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Table 10 . Net relative changes in the value of agr icultural 
product ion in entities with the largest econom-
ically active population in the agricultural and 
livestock sector for Mexico, 1940-50{ 1950- 60, 
1960- 63a (thousands of current pesos) 
Entity 
Veracruz 
Oaxaca 
Puebla 
Michoacan 
Jalisco 
Mexico 
Guana juato 
Chia pas 
1940- 50 
- 35 686 . 0 
- 22 256 . 3 
- 113 iQ7 . 2 
- 110 572 . 2 
- 44 211. 7 
- 77 806 . 3 
- 66 130 . 4 
26 966.2 
1950- 60 
-387 963 . 0 
122 7r32 . 4 
- 26 225 . 9 
40 q43 , 8 
481 661 . 2 
- 101 914 . 7 
599 . 7 
136 644 . 3 
1960- 63 
- 192 774 .8 
- 56 605 . 0 
- 86 610 . 8 
72 628 . 0 
63 200 . 6 
9 go3 . 6 
117 364 . 7 
51 003.9 
asource: The volume of the population economically 
active is the proportion derived from (13a) . Net relative 
change s : Tables 12, 13 and 14. 
2 . The less important entities 
The Federal District and Tlaxcala are outztanding in 
this gr oup for their continued tendency of descending in 
relative terms . Although it is noL serious ln the case of 
Feder al District, it ls in that of Tlaxcala. This is one 
of the poorest states of the country and has systematically 
decr eased its national importance . The ztate of Baja 
California, after appearing as the second most benefited 
entity in 1940- 50, sharply diminished its agricultural 
parti cipation in the last two periods, with the outlook 
continuing the same . There are, however, entities with 
encour aging prospects : Colima and the Territory of Baja 
78 
California increased their national importance in all three 
periods . The Territory of Baja California now figures among 
the most benefited entities in 1960-63, as does Colima in 
the last two periods . This last entity merits distinction 
for its dynamism, placing it among those with the lar gest 
relative gains in the Republic. Although not among the 
nation's most important, Aguscalientes, Campeche and 
Quintana Roa, after suffering losses in the first decade, 
recovered and now figure among those entities that bettered 
their relative position in the two most recent periods . 
Table 11 . Changes in the value of agricultural productio~ 
in those entities with the largest economically 
active population in the agricultural and live -
stock sector originating from entity share for 
Mexico, 1940-50, 1950- 60, 1960-63a (thousands of 
current pesos) 
Entity 
Veracruz 
Oaxaca 
Puebla 
Michoacan 
Jalisco 
Guanajuato 
Mexico 
Chia pas 
1940-50 
37 429.4 
262 . 5 
-4r{ 705 • 6 
-54 888 .0 
19 061. 0 
- 5 987 . 7 
-19 642 . ~ 
46 oJ.i.8 . 0 
asource : ( 11, 12) . 
1950-60 
186 485.g 
53 428.6 
- 88 751.3 
- 36 188 . 7 
386 52~r . o 
- 62 87b .0 
-169 Q85 .2 
21 867 .0 
1960- 63 
- 241 652.2 
- 49 328 .4 
-127 147 . 8 
40 903 .7 
57 570 .7 
84 353 . 1 
- 29 371.8 
89 596 . 3 
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v. SUMMARY AND CONCLUSIONS1 
A. Summary 
In this thesis, it has been possible to distinguish 
three main components in the recorded agricultural growth in 
each of the 32 federal entities of the country . These three 
components are called national growth, production mix and 
entity share . 
Thus, we have for each entity: 
National growth + production mix + entity share = 
recorded change in the value of agricultural pro-
duction 
The addition of production mix and entity share is equal 
to the recorded difference between recorded entity agricul-
tural growth and the hypothetical growth that would be ob-
served if its rate of growth were equal to the national 
average . This difference is defined as net relative change; 
that is, 
and 
Net relative change = recorded agricultural growth in 
the entity hypothetical agricultural growth of 
entity, if its rate of growth were identical to 
the national average 
Net relative change = production mix + entity share 
1 
The data commented in this part is presented in Tables 
12, 13 and 14 . 
80 
I have defined as upward entities all of those with 
positive net relative change and which , consequently, increase 
their share in the value of national agricultural production 
gr owing at a rat e higher than the national average . Thos e 
entities with rates of growth lower than the national 
average decrease their share i n the value of national agri-
cultural production and recor d a nega tive net relative change . 
I have called these downward ent i t ies. Furthermore, having 
in mind statistical deficiences and in order to make an 
evaluation of the three time periods as a whole, I have 
applied all my definitions exclusively for those entities 
obser ving a similar change in the three t ime lapses or in 
the las t two and, for which , therefore, there is a stable 
tendency. 
According to the above, upward entities are (those gr owing 
at a rate higher than the national average): Jalisco, 
Nayarit, Colima, Sinaloa and Chiapas. Other upward entities 
(although less than the above mentioned) are : the Territory 
of Baja California the states of Aguascalien t es, Campeche, 
Guerrero, Michoacan and Quintana Roo. Downward entities 
(those growing a t a rate lower than the national average) are : 
Coahuila, Yucatan and the State of Baja California . Less 
important, but also downward are: Tlaxcala , Morelos and the 
Federal District. 
I t has also been possible, through the sh ift share 
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method, to determine indicators of the degree of dynamism 
of production specialization of each entity, on the one 
hand and, on the other indicators of the degree of dynamism 
of each entity. I have taken the positive figures belonging 
to the production mix component as an index of entity 
specialization in fast growing products; the negative ones 
as an index of entity specialization in slow growth products. 
In this way, I have identified Veracruz, Michoacan, Puebla 
and Guanajuato as entities specialized in dynamic products . 
On the other hand, Sinaloa and Sonora specialize in slow 
growth products in the three periods, as do the states of 
Tamaulipas, Baja California, Coahuila, Yucatan and Chihuahua 
in 1950- 60 and 1960- 63 . 
The positive figures corresponding to the entity share 
component have been considered as indicators of the dynamism 
of the entity being studies and of its good economic per-
spectives . If the quantity is negative, I consider the 
entity as a slow growth one and with lower possibilities to 
contribute to the efficiency maximization in the use of 
national resources. Thus, I have defined as dynamic 
entities : Nayarit, Sinaloa, Sonora, Jalisco, Colima and 
Chiapas. On the other hand, the analyzed information has 
allowed me to consider as slow growth entities: The states 
of Puebla, Coahuila, Mexico, Hidalgo and Baja California--
the last one in 1950- 60 and 1960- 63 . 
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In my opinion, the entity share component is the most 
important since it sets aside the growth forces of national 
character and can be taken as an index of the economic 
possibilities or each entity in terms of access to products 
markets -market distance, product sale price (including 
transportation costs), size and growth of the same market - -
and to the factor and intermediate products markets --resource 
quality and institutional facilities for the production 
process and the availability of efficient ways of production . 
Consequently, the entities defined as dynamic entities or as 
slow growth entities constitute one of the most important 
empirical identifications in this paper. 
In order to make the findings more relevant for the 
policy-maker, these were related to other available indicators . 
I have linked my findings to the indicators of economic 
development level by entities in 1960 . In so doing, I have 
found only one developed upward entity and this is the 
Territory of Baja California. Under developed downward 
entities, we have Coahuila, the Federal District in the three 
t i me cycles, as well as the states of Tamaulipas and Baja 
California in 1950-60 and 1960-63 . If we consider only the 
poorest entities, then we find that Chiapas is a poor and 
upward entity in the three time periods and Guerrero and 
Guanajuato in the latter two. Lastly, Zacatecas and 
Tlaxcala are poor and downward entities. 
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Making a more disaggregate classification-- that is, 
analyzing the indicators of economic perspectives offered 
by each entity together with the indexes of economic 
welfare -- the following is observed: Sonora and the 
Territory of Baja California are developed and dynamic 
entities; Coahuila is a developed and slow growth entity in 
the three time periods, while the State of Baja California 
and the Federal District are in the last two. In the opposite 
level of economic development, Chiapas comes out as a poor 
and dynamic entity in the tnree lapses, as does Guerrero in 
1950- 60 and 1960-63 . On the other hand, Hidalgo is a poor 
and slow growth entity in all the analyzed time cycles, as 
is Tlaxcala in the latter two. If we now use the quantity 
of active economic population in the agricultural sector as 
a weight, it is found that Chiapas, Jalisco and Michoacan 
appear as upward and among the most important in the country . 
The states of Puebla and Mexico are also among the most 
important but appear as downward. It is also found that 
Chiapas is one of the entities in the country with the highest 
attraction for the transfer of resources, being a poor entity, 
one of the most important and, in addition, dynamic. Jalisco 
classifies among the most important; its level of economic 
development is intermediate and appears as a dynamic entity. 
Entities showing a greater amount of human resources in the 
agricultural sector and with poorer economic perspectives 
are the states of Puebla and Mexico - -two of the most impor-
84 
tant slow growth entities . 
If the findings on the entities with poorer economic 
perspectives are supplemented with their indicators of 
economic development level and net internal population 
migration, it is possible to assert that programs are more 
urgently needed in the states of Mexico and Puebla, then in 
Coahuila or, lastly, in Baja California. 
Finally, I think it is necessary to say some words about 
the changes of national agriculture in accordance with its 
spatial distribution and with the economic development levels 
of entities . In 1940-50, the central region decreased its 
importance as an agricultural producer while that of the 
north of the country increased especially the northeast and 
northwest . In 1950-60 and 1960-63, the west coast stands out 
as the zone in which entities with the highest agricultural 
growth rates were located, although in the latter period 
they were concentrated in the central-west region . Likewise, 
there is a tendency towards a less concentrated agricultural 
development in this geographical location. 
In 1940-50, the poorest entities with the greatest 
number of human resources in the agricultural sector 
decreased their relative agricultural importance- -exception 
made of Chiapas --while that of the most developed increased . 
This seems to support the hypothesis that in 1940-50, agri-
cultural development was regionally unbalanced and in areas 
that were not the poorest ones or the most important in terms 
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of human resources . Nevertheless, there is a tendency 
towards the geographical dispersion of agriculture and 
towards the equalization of the agricultural importance of 
the most and least developed entities. 
B. Conclusions 
1. In 1940-50, the central region diminished in importance 
as an agricultural producer, whereas the northern part 
increased, particularly the northeast and northwest . 
2 . In 1950-60, the north was losing the monopoly of those 
entities that augmented their participation in national 
agriculture . In its place, the western coast emerged as 
a geographical zone integrated by those entities that 
grew at a rate greater than the national average . 
3. In 1960-63, the western coast maintained its tendency 
towards increasing its national agricultural importance , 
although those entities which augmented their participa -
tion in national agriculture tended to be those of the 
central wes t ern region . 
4 . There is a tendency towards decentralization in agri -
cultural gr owth . 
5 . Four entities with the highest agricultural gr owth rates 
in the country are responsible for roughly 30 percent of 
the observed increment in the value of agricultural 
production in 1940-50, 1950-60 and 1960-63 . The eight 
entities which increased their participation the most, 
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judging from the highest growth rates in the country, 
contributed 45 percent . 
6 . Jalisco, Nayarit, Colima, Sinaloa and Chiapas are 
entities which tend to augment appreciably their 
national agricultural importance . Other upward entities, 
although less than the previous ones, are the Territory 
of Baja California, and the states of Aguascalientes, 
Campeche, Guerrero, Michoacan and Quintana Roo . 
7 . Downward entities are: Coahuila, Yucatan and the state 
of Baja California; less so are Tlaxcala, Morelos and 
the Federal District . All of the members of this group 
tend to grow at a lesser rate than the average in the 
country, and so have diminishing national agricultural 
importance . 
8 . The following have been identified as dynamic entities 
Nayarit, Sinaloa, Sonora, Jalisco, Colima and Chiapas . 
Apparently, they have better advantages available in 
access to product markets as well as factors of pro-
duction . Thus, they offer the bes t prospects from the 
economic viewpoint. 
9 . It is possible to define the following states as slow 
growth entities : Puebla, Coahuila, Mexico, Hidalgo and 
Baja California--later in 1950-60 and 1960-63 . All are 
at a disadvantage in the access to markets . Thus, they 
present a poorer outlook. 
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10. Entities specialized in dynamic products are: Veracruz, 
Michoacan, Puebla and Guanajuato . 
11 . Enti cies specialized in slow g r owth products in the 
three periods analyzed are : Sinaloa and Sonora, with 
Tamaulipas, the state of Baja California, Coahuila, 
Yucatan and Chihuahua in the two most recent periods. 
12 . In 1940- 50, all of the entities of greater economic 
development, with the exception of Coahuila, grew at a 
more accelerated rate chan the national average . 
13 . In 1950- 60 and 1960- 63, a tendency is seen towar d 
diminishing the differences in agricultural importance 
of the most and least developed entities . 
14 . One may consider the Territory of Baja California and 
Sonora as developed and dynamic entities, the Federal 
District and Coahuila as developed and slow growth 
entities in the three periods and the state of Baja 
California in the last two periods. 
15 . Chiapas is a poor and dynamic entity in all three 
periods, as is Oaxaca in the last two . Hidalgo is a 
poor and slow growth entity in all three periods, as 
is Tlaxcala in the last two . 
16. The Territory of Baja California and the Feder al 
Dis trict are considered to be developed regions and, 
specializing in fast growth products in the three 
periods, as are the states of Baja California, 
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Tamaulipas and Coahuila in the last two periods . 
17. With the exception of Chiapas , the 1940-50, all of the 
entities having the greatest number of their population 
involved in the agricultural and livestock sector 
decreased their relative importance. In this group, 
the states of Puebla and Mexico persistently appear as 
downwar d regions . On the other hand, Michoacan, Jalisco 
and Chiapas can be distinguished as among the most 
important upward entities . 
18 . In 1950-60 and 1960-63, approximately half of the 
entities having the greatest proportion of their popu-
lation economically active in the agricultural and live -
stock sector increased their participation in national 
agriculture . 
Table 12 . Value of agricultural production and its compo -
nents of change by federal entities in Mexico, 
1940-5oa,b (thousands of pesos) 
Source of change 
National Production 
growth mix 
Entity (1) (2) 
Aguascalientes 
Estado de Baja California 
Territorio de Baja California0 
Campeche 
Coahui l a 
Colima 
Chia pas 
Chihuahua 
Distrito Federal 
Durango 
Guanajuato 
Guerrero 
Hidalgo 
Jalisco 
Mexico 
Michoacan 
Morelos 
Navarit 
Nuevo Leon 
Oaxaca 
Puebla 
Que re taro 
Quintana Roo 
San Luis Potosi 
Sinaloa 
Sonora 
Tabasco 
Tamaulipas 
Tl axcal a 
Ver acr uz 
Yucatan 
Zacatecas 
asource : ( 11, 12) . 
30 641. 6 
142 279 . 5 
43 907 .2 
325 216 . 0 
31 525 .5 
157 695 . 1 
210 835.1 
29 598 .8 
160 453.5 
236 266.5 
135 918 .9 
146 967 .9 
303 089 . 5 
206 927 .5 
295 295.5 
81 382 .4 
83 967 .2 
77 617 .8 
145 590.4 
263 113.7 
45 849.0 
7 800.2 
95 314.5 
196 676 .4 
204 959 .0 
54 052 .2 
152 144.9 
36 973 . 7 
450 797.1 
202 758.0 
94 338 .6 
6 324.8 
59 181.4 
8 008 . 2 
115 374 . 4 
5 673. 6 
- 19 081 .8 
58 547.5 
31 938 . 2 
31 393.7 
- 60 142 . 7 
4 246 . 8 
- 38 700 . 1 
- 63 272 . 7 
- 58 163.8 
- 55 684 . 2 
- 19 872.2 
- 11 280.6 
8 421. 9 
- 22 518 .8 
- 65 691. 6 
- 10 330 .9 
1 244.7 
- 16 870 .6 
- 23 302 .2 
- 41 487 .2 
8 958 .7 
68 135 . 7 
9 965 .1 
- 73 115 .4 
160 496.8 
- 21 663.0 
51. 
b1940 : average of 1939 -40- 41; 1950 : average of ig49- 50-
cStatistics were not computed in 1940 . 
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Recorded 
change in 
value of Net relative 
Entity share production 
(3) (4) 
change 
(5) = (2) +(3) 
- 1 592 .0 22 692 .9 - 7 916 .8 
140 740 . 3 342 189.3 199 921. 7 
- 22 228 .5 29 323 . 1 - 14 220 . 3 
-228 797 .7 213 256 .4 - 113 423 . 3 
10 882.9 36 735 . 1 5 209 . 3 
46 048 .0 184 703 . 3 26 966 .2 
- 47 191.1 219 115 . 6 11 696 . 6 
- 10 973 . 7 8 443 . 1 - 20 964 . 5 
- 4 526 .5 184 926.1 26 867 .2 
- 5 987.7 170 943 .2 - 66 130 . 4 
- 12 296 .4 126 945 .0 - 8 049 .6 
- 29 275 . 0 78 706 .4 - 67 975 .1 
19 061. 0 256 818 . 1 - 44 211 . 7 
- 19 642 . 5 129 757 . 9 - 77 806 . 3 
- 54 888 .0 183 594 .0 - 110 572 .2 
- 3 017 .4 59 677 .2 - 22 889 .6 
- 14 311 .3 58 857.4 - 25 591 .9 
45 388.0 114 652 .3 36 966 . 1 
262 . 5 123 176 . 1 - 22 256,3 
- 47 705 . 6 149 503 .8 -113 397 . 2 
6 164 . 7 41 538 , 7 - 4 166 .2 
- 4 313 .9 4 746 .2 - 3 069 .2 
7 907 .8 85 895.9 - 8 962 .8 
85 781. 5 259 296 .4 62 479 . 3 
110 657 . 7 276 027 .6 69 170.5 
15 634 , 7 59 958 .5 6 676 .0 
308 344 .1 531 187 . l 376 479 .8 
9 603 , 3 36 574.1 361.8 
37 429 .4 415 112.6 - 35 686.0 
-245 798 .2 117 076 .2 - 85 301.4 
11 098 . 2 82 614 .2 - 10 565.8 
Table 13 . Value of agricultural production and its compo-
nents of change by federal entities in Mexico, 
1950- 6oa,b {thousands of' pesos) 
Source of change 
National Production 
growth mix 
Entity ( 1) ( 2) 
Aguscalientes 
State of Baja California 
Territory of Baja California 
Campeche 
Coahuila 
Colirna 
Chiapas 
Chihuahua 
Federal District 
Durango 
Guanajuato 
Guerrero 
Hidalgo 
Jalisco 
Mexico 
Michoacan 
Morelos 
Nayar it 
Nuevo Leon 
Oaxaca 
Puebla 
Queretar o 
Quintana Roo 
San Luis Potosi 
Sinaloa 
Sonora 
Tabasco 
Tamaulipas 
Tlaxcala 
Veracruz 
Yucatan 
Zacatecas 
aSource: {11, 12) . 
58 035 . 8 
766 788 . 9 
18 311.5 
76 450 . 3 
557 992 . 3 
87 894 .9 
441 -655 .8 
536 401. 5 
27 755 .9 
446 892.0 
442 602.1 
312 621.5 
216 824 . 4 
641 977.4 
342 579 . 9 
489 543 . 9 
152 887 . 1 
152 041.1 
267 059 . 7 
307 955 .1 
403 077.2 
102 760.8 
12 609.0 
212 665 . 3 
611 138 . 6 
649 079 . 6 
144 220 . 9 
l 167 028 . 0 
89 329 . 0 
1 025 472 . 2 
314 536 . 1 
206 467.4 
5 149.0 
- 189 153 . 3 
2 701. 6 
5 944 . 5 
- 128 169.2 
12 718 . 1 
114 777 . 3 
- 82 332 . 3 
10 420 .7 
- 23 156 . 1 
62 276.3 
40 075 . 4 
47 210 . 1 
95 134 . 2 
68 070 . 5 
77 132 . 5 
11 541 .9 
46 571. 2 
- 14 536 . 4 
69 363 . 8 
62 525 . 4 
13 260 . 8 
1 710 .8 
17 685.6 
- 98 338.2 
- 43 103 . 4 
30 336 , 3 
-414 027.7 
11 920 .0 
201 477.1 
- 95 305 .0 
22 570 . 4 
b1950 : average of 1949- 50- 51; 1960 : average of 1959- 60-
61. 
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Recorded 
change in 
value of Net relative 
Ent1-cy share 
( 3) 
production 
(4) (5) 
change 
= (2) + (3) 
30 732.0 84 798.6 25 583 . 6 
-205 340.9 365 957 ,5 -394 494 .2 
28 752 .4 49 756 .5 31 454 . 0 
898 .3 83 911.6 6 842 .8 
-166 428 .3 261 166 .5 -294 597 .5 
85 193 .7 188 269 . 1 97 911. 8 
21 867 .0 575 486 .4 136 644 .3 
146 565 . 4 600 635 , 7 64 233 . 1 
- 38 408 .5 101 . 2 - 27 987 .8 
-264 470 .5 168 472 . 3 -287 626 .6 
- 62 876 .0 442 004 .2 599 .7 
45 120 .2 401 704 .8 85 195 .6 
- 29 942 .6 233 852 .9 17 267 .5 
386 527 .0 1 128 735 .1 481 661 . 2 
- 169 985 . 2 239 368 .1 - 101 914 . 7 
- 36 188.7 531 481. 0 40 943 .8 
- 50 469 .2 114 663 .4 - 38 927 . 3 
189 033 ,6 391 530 . 7 235 604 .8 
- 34 020 .3 219 645 . 7 - 48 556 . 7 
53 428 .6 429 478 .1 122 792 .4 
- 88 751 .3 380 956 .3 - 26 225 .9 
- 78 920 .0 38 555 ,5 - 65 659 .2 
- 1 008 .6 13 417.3 702 .2 
- 27 938 . 3 202 591. 0 - 10 252 .7 
154 707 .6 675 360 .8 56 369.4 
535 235.5 1 150 641.2 492 132 . 1 
- 11 111. 2 164 385 .8 19 225.1 
-372 077 , 7 385 430 .0 - 786 105 . 4 
- 55 698 . 7 45 290 .0 - 43 778 . 7 
186 485 .9 1 407 360 .4 387 963 .0 
94 .7 220 132 .7 - 95 210.3 
- 64 147 . 1 166 336 .5 - 40 799 .8 
Table 14. Value of agricultural production and its compo -
nents of ghange by federal entities in Mexico, 
1960-63a, (thousands of pesos) 
Source of change 
National Production 
growth mix 
Entity (1) (2) 
Aguscalientes 
State of Baja California 
Territory of Baja California 
Campeche 
Coahuila 
Colima 
Chia pas 
Chihuahua 
Federal District 
Durango 
Guanajuato 
Guerrero 
Hidalgo 
Jalisco 
Mexico 
Michoacan 
Morelos 
Nayarit 
Nuevo Leon 
Oaxaca 
Puebla 
Que re taro 
Quintana Roe 
San Luis Potosi 
Sinaloa 
Sonora 
Tabasco 
Tamaulipas 
Tlaxcala 
Veracruz 
Yucatan 
Zacatecas 
aSource: (11, 12) . 
37 958 . 0 
246 817 .7 
19 720 . 7 
40 618 .9 
177 873 . 7 
77 689 . 8 
265 285 . 6 
288 307 . 0 
4 496 . 3 
128 719.5 
219 796.1 
185 873 .2 
113 522 . 7 
484 266 . 5 
135 884 . 5 
257 488 . 6 
63 288 . 8 
156 623 .2 
117 085 . 4 
194 499.3 
193 410.3 
29 536 .4 
6 556 . 7 
102 583 . 2 
326 249 . 6 
492 803 . 7 
78 681.9 
317 734 . 8 
29 650 . 6 
639 981 .7 
124 882.2 
89 347 . 3 
13 733 . 6 
- 58 628.8 
1 353 . 2 
3 445 . 8 
- 26 554 . 3 
26 016 . 7 
- 37 592 . 4 
- 24 003 . 0 
1 058 . 2 
- 8 829 . 2 
33 011. 6 
7 863.0 
12 738 . 2 
5 629 . 9 
19 468.2 
31 724 . 3 
8 043 .2 
9 125 .9 
55 617 . 2 
7 277 . 5 
40 537 . 0 
9 017 . 0 
883 .6 
21 400.3 
- 12 538.2 
-104 095,7 
11 008 .8 
- 63 868 . 6 
193.2 
48 877 . 4 
- 25 339 . 0 
3 203 . 9 
b1960 : average of 1959- 60- 61; 1963: average of 1962-63 . 
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Recorded 
change in 
value of Net r e l ative 
Entity shar e pr oduction 
( 3) (4) (5) 
change 
= (2) + (3) 
898 .5 50 792 .8 12 835 . 1 
- 94 786 . 3 93 285 .2 -153 415 . 1 
52 448 . 0 73 550 .0 53 801. 2 
707 . 7 44 740 .6 4 153 .5 
- 76 289 . 7 75 019 . 1 -102 844 .0 
44 946 . 0 150 290 .1 70 962 . 7 
88 596 . 3 316 289 .0 51 003 .9 
- 77 173 .5 187 121.8 - 101 176 .5 
- 4 379 .8 1 175.0 - 3 321. 6 
37 690 .8 157 590 .4 28 861 .6 
84 353 . 1 337 170 .0 117 364 . 7 
38 351 .2 232 096 .3 46 214.2 
- 95 377 .3 26 900 . 3 - 86 239 . 1 
57 570 . 7 545 234 .8 63 200 . 6 
- 29 371.8 125 983 .8 - 9 903 .6 
40 903 . 7 330 153 .9 72 628 .0 
- 10 213 . 0 61 285 .2 - 2 169 .8 
63 481. 0 229 223 . 1 72 606 . 9 
62 523 .8 235 162 . 1 118 141. 0 
- 49 328 .4 137 325 .1 - 56 605 .9 
-127 147 .8 106 783 . 4 - 86 610 .8 
39 839 .6 75 321.8 48 856 . 6 
9 738 . 7 17 187 . 7 10 622 . 3 
33 924 .9 157 773 .6 55 325 .2 
144 876 .2 456 459 . l 132 338 . 0 
55 619 . 1 444 357 .4 - 48 476 .6 
- 39 675 .8 47 994 .9 - 28 667 .0 
58 127 .5 312 096 .6 - 5 741.1 
- 18 934 .6 10 905 .6 - 18 741.4 
-241 652 . 2 450 257 . 0 -192 774 .8 
- 63 637 . 9 35 588 .9 - 88 976 .9 
34 873 .9 126 127.0 38 077 .8 
Table 15. Classification of federal entities according to 
their economic development relative agricultural - -
growth rate, production specialization, markets 
access and net internal population migr ation in 
Mexico, 1940- 50, 1950-60, 1960-63a 
Economic 
developmen t level 
in 1960b Entity 
Developed State of Baja California 
Federal District 
Sonora 
Ter ritory of Baja California 
Chihuahua 
Nuevo Leon 
Tamaulipas 
Goahuila 
Intermediate Aguascalientes 
Campeche 
Colima 
Durango 
Jalisco 
State of Mexico 
Michoacan 
Morelos 
Nayar it 
Puebla 
Quintana Roo 
Upward 
* 
* 
* 
* 
* 
* 
* 
aSource: Economic development level: P. L . Yates 
(17, p . 104) . Net internal population migra tion : figures 
supplied by Lie . Miguel Chavira 0 . The remainder of this 
cla ssification is made with the data included in Tables 12, 
13 and 14 . 
bEntities are arranged in descending order, beginning 
with the most developed and ending with t he least developed, 
except those being of intermediate level which are arranged 
in alphabetical order . This is partly due to economic 
development indexes not being precise enough . 
cNet internal population migration: immigrants to the 
entity minus emigrants from the entity . 
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Specialized in Net internal 
Slow Slow population 
Down - Dynamic growth Dynamic growth migrationc 
ward pr oducts pr oducts entity enti ty 1950 1960 
* * 125 781 274 919 
* 298 131 1 765 681 
* * 22 392 79 016 - 12 316 - 15 054 
* 51 153 129 924 
41 796 126 998 
* 169 009 196 490 
* * * 31 713 30 111 
- 12 291 - 40 925 
2 533 - 8 697 
* 10 768 13 022 
- 46 496 -133 907 
* -235 384 -245 973 
* -344 785 - 178 971 
* -181 363 -308 857 
* 36 693 61 258 
* 18 276 11 224 
* * 81 237 - 148 940 * 4 095 10 723 
Table 15. (Continued) 
Economic 
developmentblevel 
in 1960 
Intermediate 
Poor 
Entity 
San Luis Potosid 
Sinaloa 
Tabascod 
Veracruz 
Yucatan 
Queretarod 
Guanajuato 
Hidalgo 
Tlaxcala 
Guerrero 
Zacatecas 
Chia pas 
Oaxacad 
Upward 
* 
* 
* 
* 
dThese entities do not show a stable tendency . For 
this reason, some entities are not classified in one or 
more columns. 
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SEecialized in Net internal 
Slow Slow population 
Down - Dynamic growth Dynamic growth migrationc 
ward products products entity entity 1950 1960 
93 286 -150 301 
* * - 20 373 - 44 472 - 21 930 - 33 170 
* 5 168 48 835 
* * 25 670 - 52 960 
- 69 030 - 97 093 
* -267 959 - 325 581 
* -131 021 -182 814 
* - 35 110 - 60 533 
34 314 - 71 876 
* -132 835 -215 359 
* 5 066 - 25 076 
73 395 -156 028 
Table 16 . Entities with the highest percentage of economic 
active population in the agr icultur e sector in 
Mexicoa,b 
Entity 
Veracruz 
Oaxaca 
Puebla 
Michoacan 
Jalisc o 
Estado de Mexico 
Guanajuato 
Chia pas 
asource: Yates (17) . 
Hi~hest 
{ 1) 
Economic development 
level in 1960 
Inter-
mediate 
(2) 
* 
* 
* 
* 
* 
Lowest 
( 3) 
* 
* 
* 
bAccording to (11, 12) . Descending order : the 
enumeration begins with the entity with the greatest per-
centage of economic active population in the agricultural 
sector and ends with the lowest entity in this group . 
Upward 
(4) 
Downward 
(5) 
* 
* 
* 
* 
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Specialized in 
Dynamic 
products 
(6) 
* 
* 
* 
* 
* 
Slow 
growth 
pro-
ducts 
( 7) 
Dynamic 
entity 
(8) 
* 
* 
Slow 
growth 
entity 
(9) 
* 
* 
101 
VI . SUGGESTIONS FOR FURTHER RESEARCH 
One aspect for additional study suggested by the develop-
ment of this thesis is the analysis of yields, cultivated 
land and prices . These three elements determine the value 
of production. An analysis of them will produce a more 
disaggregate and precise examination of the components of 
agricultural growth. The effect of the terms of trade can 
also be shown in this part . 
Let us define the value of production for product i 
region j in a given year: 
( 13) 
We express Vij in terms of tne components mentioned above: 
= ( 14) 
Where 
Rij is yield per unit of land cultivated, 
siJ is the amount of units of land cultivated, 
pij is the price . 
All the variables refer to product i in region j. 
The change in the value or production is 
( 15) 
Where starred variables correspond to the final year of the 
time period being analyzed, Equation 15 can be decomposed 
in three effects: a) yield effect, b) land effect, and 
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c) prices effect. 
We define these effects in Equations 16, 17 and 18, 
respectively: 
( 16) 
(18) 
Equation 16 states that the yield effect is determined 
allowing yields to vary and holding constant land cultivated 
and product prices. Then to quantify the land effect we get 
first the yield and land effect in the first part of Equation 
17, and subtract the yield effect alone to specify the con -
tribution of the cultivated surface . Finally, in Equation 
18, we get first the total effect (yield, land, and price 
effect) and then the land and yield effect is taken out to 
obtain the prices effect . 
Taking the above into account, we express Equation 15 
by tne following iden t ify : 
= 
+ 
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(19) 
We can continue our analysis and make a deeper 
examination of the components of change: to each of t he 
three factors intervening in the value of production, the 
shift - share method is applied to get national, mix and 
regional effects as follows: 
Rij * Rij = [rl + ( ri - rl) + (rij - ri)] Rij (20) 
where 
R* - R 
rl = R 
i . e . , the average national rate of growth of yield , 
* Ri - Ri 
ri = Ri 
which is the recorded national gr owth rat es of yields for 
product i, and 
rij = 
being equal to the rates of growth of yields for product 1 
in region j . 
In the same way, analysis is made of each of the 
remainder factors in the right of Equation 19 to get : 
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Rij Sij = Rij Sij [rsl + (rsi - rsl) 
+ (rsij - rsi)] ( 2 J.) 
+ (rspi - rspl) + (rspij - rspi)] (22) 
We now substitute Equations 20, 21 and 22 in 19 . 
= 
Rij [rl + (ri - rl) + ( rij - ri)] s1 J pij 
+ Rij sij [rsl + (rsi - rsl) + (rsij - rsi) ] 
p 
ij 
Rij [rl +(ri - rl) + (rij - ri)] sij P1 j 
+ Rij s pij [rspl + (rspi - rspl) + ( rspij - rspi)] ij 
Rij siJ [rsl + (rsi - rsl) + (rsij - rsi)] pij 
Equation 23 lets us distinguish within each of the three 
main components of the value of production the national, 
(23) 
mix and regional forces in the changes of these variables. 
In this way, a further step is taken to detect access to 
factors of production (land in our case), technological and 
price advantages . These elements are regional in nature 
(except prices, in case these are considered similar for 
all regions ) . To quantify the total advantages, we have to 
consider the national and mix effects . It can be a ppreciated 
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that Equation 23 is a synthetic expression which sununarizes 
the way that can be employed to penetrate within the figures 
to study the "true" components of growth . 
Lastly, for the sake of completeness, we will define 
the terms of t rade effect for the given time interval: 
(24) 
In Equation 24, we have added new terms : Ipna and I pna*, 
which are the price indexes fo r the nonagricultural conunod -
ities in the initial and final year of the period of analysis 
(we have assumed national price indexes) . 
If we add Equation 24 to the first part of Equation 17, 
we obtain: 
This sum is equal to : 
R * S * P * ij ij ij 100 Ipna* 
+ 
100 
I pna 
(25) 
(26) 
which is t he change in the value of production measured i n 
terms of "pur chasing power" . Equation 26 can be analyzed 
also through the generalized shift -sharp method . 
1. 
2 . 
3 . 
4. 
5 . 
6 . 
7 . 
8 . 
9 . 
106 
VII. LITERATURE CITED 
Ashby, L. o . The geographical redistribution of employ-
ment . Survey of Current Business 44: 13 . 1964 . 
Boudeville, J . R. Problems of regional planning . 
Edinburgh , England, Edinburgh University Press . 
1966 . 
Chenery, H. B. and Goldberger, A. S . El uso de modelos 
en la politica de desarrollo economico. Trabajos 
Presentados en la Confer encia de la Asociacion 
Internacional para la Investigacion del I ngreso y la 
Riqueza 1959: 90- 124 . 1963. 
Dunn, E . S . , Jr. Une te chnique statistique et 
analytique d' analyse regionale : description et 
pr ojection . Economie Apliquee 12 : 521 - 530 . 1964. 
Eckstein, S . El marco macroeconomico del problema 
agrario mexicano. Documento preliminar . Mexico, 
D. F ., Centro de Investigaciones Agrarias - CIDA . 
1968 . 
Flores, E. Como funciona el sector agricola mexicano . 
Comercio Exterior 17 : 701 - 705 . 1967 . 
Graham, R. E . , Jr . Factors underlying changes in the 
geographic distribution of income. Survey of 
Current Business 44: 15- 32 . 1964 . 
Heady, E . 0 . Economics of agricultural production and 
resource use. Englewood Cliffs, N. J., Prentice-Hall 
Inc. 1965 . 
Isard, W. , Bramhall, D. F., Carrothers, G. A. P . , 
Cumberland, J . H. , Moses, L . N. , Price, D. O., and 
Schooler, G. W. Methods of regional analysis: an 
introduction to regional science. Cambridge, Mass . , 
The M.I .T. Press. 1963 . 
10 . Martinez Manautou, A. Declarations . El Dia (Mexico, 
D. F .) January 8 , 1968 : 8 . 
11 . Mexico . Secretaria de Agricultura y Ganaderia, Direccion 
General de Economia Agricola. Boletin Mensual de la 
Direccion General de Economia Agricola. 1943 through 
1960. 
107 
12. Mexico; Secretaria de Agricultura y Ganader ia, 
D1recc1on General de Economia Agricola . Resumen del 
Boletin Mensual de la D1recc1on General de Economia 
Agricola . 1961 through 1967 . 
13a. Mexico. Secretaria de Industria y Comercio . VIII 
Censo de Poblacion, 1960 . 
13b. Perloff, H. S . , Dunn, E. S., Lampard, E . E. , and Muth, 
R. F . Regions, resources and economic growth . 
Lincoln, Ne braska, University of Nebraska Press . 
cl960 . 
14 . Stern, C. Un analisis regional de Mexico . Demograffa 
y Economia 1 : 92-117 . 1967. 
15 . Theil, H. Optimal decision rules for government and 
industry . Amsterdam, Holland , North Holland Pub-
lishing Co . 1964 . 
16 . Tinbergen, J . Economic policy: principles and design . 
Amsterdam, Holland, North Holland Publishing Co. 
1966 . 
17. Yates, P . L. El desarrollo regional de Mexico . 3rd 
ed. Mexico, D. F . , Departamento de Investigaciones 
Industriales, Banco de Mexico, S . A. 1965 . 
108 
VIII . ACKNOWLEDGMENTS 
I want to expr ess my gratitude to my counselor and 
professor, Dr . Ear l 0 . Heady, for the encouragement his 
exemplary work gave to me as well a s his valuable per sonal 
guidance . 
I also wish to thank the following persons for their 
cooper ation : Dr . Donald Winkelmann, for his comments on 
the entire thesis ; Ricardo Villareal and, especially, Makoto 
Uno M. , for their assistance in the mathematical par ts; 
Alvin Blench and Professor Norman Glass, for he lping me in 
the translation; Mrs . Maxine Kelman, for the typing of the 
manuscr ipt . 
Lastly, I am gr ateful to the Oficina de Pr oyecciones 
Agr icolas del Banco de Mexico, S . A. , for the opportunity 
affor ded me in carrying out the research which forms the 
prime material of the thesis, and to the assistants for 
their help in the calculations used . 
109 
IX . APPENDIX A 
Products and Groups of Products Observed 
A. Cereals 
1. rice ( "palay") 
2 . barley 
3 . corn 
4 . wheat 
5 . oats 
B. Starchy roots 
1 . yams 
2 . potatoes 
c . Pulses 
1. vetch 
2 . green peas 
3 . lentil 
4. beans (common) 
5. chick peas 
6 . lima beans 
7. string beans 
D. Sugar cane 
1 . sugar cane 
E . Vegetables 
1. celery 
2. onions 
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3 . green chi le 
4 . dried Chile 
5. tomatoes 
6 . green dwarf tomatoes 
7, eggplant 
F. Forage 
1. grain sorghum 
2 . field peas 
3 . fodder beets 
4 . green alfalfa 
5, canary grass 
G. Vegetable oils and fats 
1 . cottonseed 
2 . sesame seed 
3. peanuts 
4 . prickly pear 
5. linseed 
6 . copra 
7 , oil palm 
8 . safflower seed 
9 . soybeans 
H. Stimulants 
1. cocoa beans 
2 . coffee 
3 . tobacco leaf 
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I . Fruits 
a. Short cycle 
1. strawberries 
2 . sweet turnip 
3. cantaloup 
4 . pineapple 
5 . watermelon 
b . Long cycle 
1. avocadoes 
2 . plums ( spanish) 
3 . plums (domestic) 
4. dates 
5 . limes 
6 . apricots 
7 . peaches 
8 . guava 
9 . mamey 
10 . mango 
11 . apples 
12 . perry pears 
13 . oranges 
14 . pears 
15 . banana (common) 
16 . banana (other varieties) 
17 . grapes 
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18. walnuts (English) 
19 . pecans 
20. sweet limes 
21. figs 
22 . pomegranate 
23 . papaya 
24 . grapefruit 
25. tangerine 
26. vanilla (extract) 
27 . "tejocote" 
28 . wild cherries 
29 . c oconut s 
30 . olives 
J. Fibers 
1. ginned cotton 
2 . henequen 
3 . flax 
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X. APPENDIX B 
A. The Analysis of Price Effects 
It was not possible to have quantum series to make an 
analysis of agricultural production growth in real terms . 
For this reason, the research was based on the value of 
agricultural production expressed in current prices rather 
than in prices of a given year . This being the case, I have 
not been able to have measurements of pure effects but rather 
of components which are affected by the influence of prices 
by groups of products. Taking this fact into account, I 
propose to make the analysis of price effects . 
1 . National growth and price effects 
The national growth component was defined previously 
for each state j as : 
r 
i 
(V* - V) viJ v = ( 27) 
If Equation 27 is deflated by national price indexes (general, 
and by groups of products), we get 
100 
Ipi 
V* 100 
( Ip*" - 1) 
100 
V Ip 
( 28) 
Where, Ipi is the price index for group of products 1 in the 
initial year, Ip is the general price index in the initial 
year, and Ip* is the general price index in the end year . 
114 
Rearranging Equation 28 somewhat 
~ V (V* IE_ _ l) 100 l ij V Ip* Ipi 
I n general I p* > Ip, so that national growth measured in 
(29) 
real terms will be lower than expressed in current prices . 
On the other hand, the price index by groups of products, as 
can be appreciated in Equation 29, will reduce in greater 
propor tion the positive part of Equation 29 than its negative 
element . It can also be seen how composition effects are 
introduced by Ipi . 
Having defined the national growth component in current 
and constant prices, it is now easy to define the effect of 
pr ice s . It is expr essed by the difference between Equations 
27 and 29 : 
V* - 1) (V* !E__ - 1) 100 f viJ (- ~ viJ Ipi v V Ip* (30) 
Gett i ng " Vij as common factor 
i 
[ ( V* - 1) V* !.E__ - 1) 100 I: viJ (v Ipi i v Ip* ( 31) 
Fr om Equation 31 we deduce the necessary and sufficient 
conditions to have price effects and its sign . First let 
us begin with each group of products i . Price effects exist 
whenever 
(V* - 1) I (V* Ip - 1) 100 (32) v v Ip* Ipi 
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Price gains if and only if the left -hand side of Equation 32 
is greater than its right -hand side . Price losses whenever 
the left -hand side of Equation 32 is less than its right -
hand size . 
For each region j we have to take into account composi -
tion effects introduced by the structure of production. 
To have price effects for the whole of region j it is 
necessary and sufficient that 
V* r v . (- - 1) 
i iJ v 
~ V ( V* !E_ - 1 ) 
i
l.. ij V Ip* 
100 
(33) 
Price gains if and only if the left -hand side of Equation 33 
is larger than its right - hand side. Price losses whenever 
the left -hand side of Equation 33 is less than its right -
hand side . 
2 . Production mix and price effects 
We defined previously the product ion mix : 
v * - v V* - v 
r v. J ( i i ) 
1 J. vi v 
Vi* V* f vij (- - 1 + 1) Vi v 
(Vi* - V* f vij -) 
V1 v 
If we deflate we get: 
(34) 
( 35) 
(36) 
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Vi* 100 V* 100 
100 Ipi* Ip* f vij Ipi 
V1 100 v 100 
(37) 
Ipi Ip 
V1* Ipi V* Ip 100 
r v1. (vi Ipi* v Ip*) 1 J 
(38) 
As before we obtain the price effects by the difference 
between the component measured in current prices and its 
value in constant prices, i.e . , between Equations 36 and 38 . 
V1* V* V1* Ipi V* Ip ) 100 f vij (- -) f vij (Vi Ipi* v Ipi V1 v Ip* 
(39) 
Taking "' V 
1 ij 
as common factor : 
v * V* ( V1* Ipi V* Ip ) 100 E V [(~ - _) Ipi (40) 
1 ij V1 v V1 Ipi* v Ip* 
As previously, we define the necessary and sufficient 
conditions to have price effects, price gains and price 
losses : for each g roup of products 1: 
V1* V* V* Ipi V* Ip ) 100 (- - -) I ( 1 Ipi 
vi v V1 Ipi* v Ip* 
( 41) 
(Vi* V*) (Vi* Ipi V* Ip ) 100 
V1 v Vi Ipi* v Ip* Ipi 
(42) 
(Vi* - V*) (Vi* Ipi V* Ip ) 100 
V1 v V1 Ipi* v Ip* Ipi 
(43 ) 
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for each region j , we get the same as above but we have L: 
price effects if and only if 
V * I pi 
r. v.J {-i _ _ 
i i Vi Ipi 
V* Ip ) 
V Ip* 
100 
Ipi 
i 
(44) 
Price ga ins if and only i f the left - hand side of Equation 44 
is greater than its right -hand side. Price losse s if and 
only if the left -hand size of Equation 44 is less than its 
right - hand side . 
3. Ent i ty share and price effects 
The definition of the above component as used in this 
research is , in current value, for each region j : 
v * - v Vi* - Vi 
i-: vi j 
( 1.1 ij 
V· ) 
i V1J 1 
(45) 
~ v Vij* 
V1* 
(- -) 1 ij V1J V1 
(46) 
If we use real figures we get : 
(vij * Ipi V1* Ipi 100 
E V1 j ) Ipi 
1 Vij Ipi* V1 Ipi* 
(47) 
From Equation 45, we can IE1. t ake Ipi* as common factor: 
E Vij 
V1*j V1* 100 Ipi (- v;-) Ipi Ipi* i v ij 1 
(48) 
Finally, we expr ess 
v. j* 
r vij (-1-
i vij 
v * _i_) 
vi 
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100 
Ipi* 
(49) 
Therefore, price effects in this component are measured by 
[(Vi*j Vi*) v1j* V1* 100 J i vij (_ _ ) !PT* (50) 
vij Vi vij V1 
From Equation 50 we get the necessary and sufficient con-
dit ion for price effects, price gains and price losses, for 
each group of products i . There will be price effects for 
100 
each group of products i if and only if Ipi I 1 . There will 
100 
be price gains if and only if Ipi < 1. There will be price 
100 
losses for each group of products i if and only if Ipi > 1. 
For region j we get: Price effects if and only if 
v * 
I: vi . [ ( ij 
i J Vij 
100 
Ipi 0 
Price gains when Equation 51 > 0 and price losses when 
Equation 51 < 0 . 
Equation 49 shows how easy it is to deflate the most 
important regional component . It is enough to multiply 
the entity share in current prices by 100 over the prices 
index in the end year for the group of products being 
deflated . 
4. Total pric e effects 
Adding the price effects introduced through each 
component we get the total price effects. This will take 
(51) 
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the summation of Equations 31, 40 and 50 
[(V* (V* Ip - 1) 
100 
r vi j - 1) Ipi v v Ip* 
V·* V* V1* Ipi V* Ip 
) 
100 
+ (-J.- - ) (v Ip* Ipi V1 v i Ipi* v 
Vi*j v * V1* j v * 100 ] ( 52) + 1 i 
Vij V1 V1j V1 
Ipi* 
Canceling the terms pointed out above 
V1* I pi 100 Vi* j V1*j V1* 100 t v 1 j [ - 1 - + - ( - - ) Ipi* J 1 V1 Ipi* Ipi vij V1j vi 
(53) 
V1* 100 V1*.1 V1*j 100 v * 100 
I: V1j [ - 1 - i 
Ipi*J 1 V1 Ipi* V1j Vij Ipi V1 
(54) 
Vi j * vi j * 100 f vij [ - 1 +-- ] 
vij Vij Ipi* (55) 
Rearranging Equation 55 
[ ( V1 j V1J 100 i vij 1) Ipi] vi j vij (56) 
In short , we have to substract f r om the curren t value 
(vi * .i ioo measurement the amount given by r v1 j _  ), which is 
i Vij Ipi 
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the change measured in real terms, so that we get the total 
price effects for each region j and also for each group 
of products 1. 
